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1.0 INTftODUCnON 

Leighton Consulting, Inc. (Leighton Consulting), on behalf of G&M Oil Company, Inc. (G&M), 
submits this Site Conceptual Model (SCM) Quarterly Update Report for the Third Quarter 2004 
as required by the California Regional Water Qualily Control Board, I..os Angeles Region (4) 
{LARWQCB), letter dated January 14, 2002. This report is for the property located at 12599 
Lambert Road, Whitlier, California (Site). The SCM Report links potential sources of petroleum 
hydrocarhon contamination to potential receptors, provides a framework for the entire project 
and serves as a communication too! for regulators, responsible parlies, add other stakeholders, 
•fhis SCM Quarterly Update Report has been prepared in accordance with the State Water 
Resources Control Board (SWRCB) Guidelines (SWRCB, 2000). A list of references is 
provided in Appendix A. 

1.1 Site Description 

The Site is located north of (he intersection of L-ambert Road and Santa Fe Springs Road 
in the City of Whittier, California (Figure I). The Site is generally rectangular in shape, 
and is comprised of approximately 0.4 acres. 

1.1.1 Land Use 

The Site has historically been used for retail gasoline sales. No change to this site 
use is anticipated in the near future. Two canopied ftiel dispensing islands are 
located on the Site adjacent to Lambert Road. The service structure is situated 
towards the north end of the Site. 

The existing underground storage tanks (USTs) are located east of the two 
dispenser islands and consist of two 8,000-galIon and two 10,000-gallon capacity 
single walled steel tanks. The approximate location of the USTs is shown on 
Figure 2. 

The chronology of the US T system is documented on the following page. 
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Date 

1965 

March 1996 

Apri l 1998 

May 1999 

December 2000 

September 

2001 

July 2003 

Event 

Insialiation of the foilowing USTs: 

8,000 galion regular unleaded gasoiiiic, single walled sled 

8,000 gallon premium gasoline, single walled steel 

10,000 gallon diesel fuel, single walled sieel 

10,000 gallon regular unleaded gasoline, single walled steel 

550 gallon single walled sieel waste oi l lank 

USTs upgraded by installing spill and overfill prevenijon devices. 

USTs upgraded by installing interior epoxy liners, cadiodic 

protection and striker plates. 

550-g;i!lon waste oi! LIST removed. 

Tanknology conducted tank tightness lest on two 8,000-gallon and 

two 10,000-ganon USTs and product lines. Results of ilie tests 

indicated that all USTs and product line passed the pressure tests. 

ProTech Petroleum SerA-ices, Inc. conducted lank tightness test on 

all onsile USTs. The supreme gasoline UST failed the test. A l l 

other USTs passed the test. A repair was conducted and when 

rs:tested, the su[jreiiie gasoline UST passed the test. 

USTs tightness test, all USTs pass. 

Copies of leak detection printout reports and tank tightness tests arc included in 
Appendix B. 

1.1.2 Water Use 

Groundwater beneath the Site is designated as having present or potential 
beneficial use for municipal and domestic supply, agricultural supply, industrial 
service supply and industrial process supply (LARWQCB, 1995). 

The release at the Site was first discovered in 1991 during an investigation, which 
included drilling an exploratory boring to determine she feasibility of installing a 
vadose zone UST monitoring system. Since the release was first discovered, 
several investigations have been perfonned at the Site that included the 
installation of 16 groundwater monitoring wells, soil and groundwater sampling, 
and removal of the waste oil UST. The chronology of events at the Site is 
summarized above and in Table 1. 
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1.2 Chronology of Events 

On February 24 and March 6, 1992, GeoRemedJation, Inc. (GRI) advanced II soil 

borings designated B-l through 0-11 to depth of approximately 25 feel below ground 

surface (bgs). On March 31 and April 16, 1992, GRi installed two groundwater 

monitoring wells designated as W-l and W-2. GRI reported that Held readings indicated 

the presence of petroleum hydrocarbons at the groundwater table at approximately 50 feet 

bgs. Total petroleum hydrocarbons as gasoline (TPHg) were detected in the soil samples 

collected at concentrations up to 1,200 milligrams per kilogram (mg/kg). Groundwater in 

monitoring well W-l contained petroleum hydrocarbons including elevated volatile 

organic compound's (VOCs). Copies of all available boring logs are included in 

Appendix C. Details of this investigation arc included in GRI's "Summary of 

Preliminary Investigation and Proposed Additional Subsurface Investigation Repoil" 

dated May 12, 1992 (GRI, 1992), 

In March 1996, G&M installed spill and overfill prevention devices for the USTs. 

On March 21 , 1996, Atlas linvironmental Engineering, Inc. (ATl-AS) collected six soil 

samples from beneath th*̂  dispensers, six from beneath the product lines and one from a 

stoclcpile. Soil samples collected beneath the dispensers exhibited TPHg concentrations 

up to 1,100 mg/kg and total petroleum hydrocarbons as diesel (TPHd) concentrations up 

to 540 mg/kg. Details of ihc field work conducted arc summarized in their "Transmittal 

of Laboratory Results-Dispensers, Pipelines and Spoils" report dated April 2, 1996 

(ATLAS, 1996). 

On September 3, 1997, a single boring was drilled at the Site by ATLAS to a depth of 

approximately 66 feet bgs and completed as groundwater monitoring well designated 

W-3. Additionally, well W-2 was re-drilled and replaced due to apparent pre-existing 

damage. A copy of the available boring log is included in Appendix C. Details of the 

fieldwork conducted are summarized in the ATLAS "Additional Site Assessment and 

Workplan" dated October 14, 1997 (ATLAS, 1997), 

In October 1997, ATLAS began the quarterly groundwater monitoring program at the 

Site. 

On February 24, 1998, ATLAS advanced four onsite borings to depths between 60 and 65 

feet bgs. The borings were completed as groundwater monitoring wells designated W-4 

through W-7. Soil samples analyzed for this investigation revealed TPHg, TPHd, 

benzene and methyl tertiary butyl ether (MTBE) concentrations of 160, 14, 1.24 and 2.65 

4 - 3-
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mg/kg, respectively, in soil boring W-4 at 45 feel bgs (Appendix C). Details of the 

fieldwork conducted are summarized in ATLAS report "Continued Site Investigation" 

dated March 31,1998 (ATLAS. 1998). 

During April 1998, G&M upgraded the USTs ai the Site to comply vvith the State and 

Federal Regulations for upgrading USTs by December 28, 1998. Upgrade activities 

included installation of interior epoxy liners, calhodic prolection. and striker plates. 

On Janiiaiy I 8, 1999, ATLAS advanced one offsite boring to a depth of approximately 60 

feet bgs in the parking lot of the 7-1! store directly across Santa Fc Springs Road. The 

boring was completed as a groundwater monitoring weli designated W-8. A copy of the 

boring log is included in Appendix C. Details of the fieldwork conducted are 

summarized in the ATLAS "Groundwater Monitoring Report and Additional Well 

Installation" report dated April 15, 1999 (ATLAS. 19Q9a). 

On May 12, 1999, Diamond Point Construction, a general contractor for G&M, removed 

the 550-gallon waste oil UST. ATLAS collected one soil sample from beneath the waste 

oil tank pit at approximately 7.5 feel bgs and one soil sample from the resulting stockpile. 

Sampling activities were observed and directed by the Los Aiigele:i County Depanmcnl 

of Public Works (LADPW) personnel. Analytical results for the tank pit soit sample 

revealed less than detectable concentrations of TPHg, benzene, and MTBE. Total 

recoverable petroleum hydrocarbon (TRPH) concentration of 30 mg/kg was detected in 

this sample. Details of the fieldwork conducted are summarized in ATLAS "Transmittal 

of Laboratory Results Waste Oil lank Removal" report dated June 7, 1999 (ATLAS, 

1999b). 

On June 8, 2000, ATLAS perfomaed a vapor extraction lest (VET) al the Site. The VET 

consisted of the extraction of soil vapor from two onsite monitoring wells (W-1 and W-3) 

at an average How rate of 100 cubic feet per minute (cfm) under a vacuum of 

approximately 60 inches of water column. During the extraction from wells W-] and 

W-3, non-pumping monitoring wells W-2, W-4, and W-7 were inontlored for vacumii 

influence. 

Gauge vacuum readings for the observation wells ranged from 0.07 to 4.0 inches of water 

column. At the end of the VLT soil vapor samples were collected from monitoring wells 

W-1 and W-3 in Tedlar bags for laboratory analysis. Collected soil vapor samples were 

analyzed for TPlIg, benzene, toluene, elhylbenzene and xylenes (BTEX) and MTBE. 

Soil vapor analysis exhibited TPHg concentrations up to 6,590 microliters per liter ([il/L) 
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or parts per billion by volume, benzene concentrations up to 12'1 jj!/L and MTBE up to 
8;̂ -7 |:il/L. ATLAS concluded thai based on the results of the VBL the wells were 
capable of handling flow rates of approximately 80 to 100 cubic feet per minute (cfm) at 
vacuums ranging from 50 to 60 inches of water column. The average radius of influence 
is approximately 50 feet. Details of the fieldwork conducted are summarized in ATLAS 
"Pilot Studies and Treatment Feasibility Evaluation" report dated June .30. 2000 (ATLAS, 
2000a). 

On December 6, 2000, Tanknology conducted a lank lightness lest on all onsile USTs and 
product lines. Results of the test indicated that all USTs and product lines passed the 
pressure test. On September 6, 2001, Pro Tech Petroleum Services, fnc. conducted a tank 
tightness test on all onsite USTs. The supreme gasoline UST failed the test. All other 
USTs passed the test, A repair was conducted and when retested, the supreme gasoline 
UST passed the test. A copy of the tank test is included in Appendix B. 

On March 13, 2000, ATLAS advanced one offsite soil boring to an approximate depth of 
60 feet bgs and completed the boring as a groundwater monitoring well designated W-9 
(Figure 2), A total of nine soil samples were collected and analyzed for TPHg, BTEX, 
MTBE, ethyl tertiary butyl ether (ETBE), tertiary amyl methyl ether (LAML), tertiai^ 
butanol alcohol (TBA), and di-isopropyl ether (DIPE). The analytical results for all soil 
samples were below laboratory detection limits. A copy of the boring log is included in 
Appendix C. Details of the fieldwork conducted arc summarized in the ATLAS 
"Transmittal of Boring Log and Laboratory Results for Groundwater Monitoring Well 
W-9" report dated June 19, 2000 (ATLAS, 200Ob). 

On August 14 and i5, 2001, Gradient Engineers, Inc. (Gradient) directed the installation 
of two offsite and one onsite groundwater monitoring wells to approximately 60 feet bgs, 
designated W-10 through W-12, Detectable levels of ex tractable ftiel hydrocarbons 
(EFH), 'FRPH, benzene and MTBE were identified in soil samples collected with 
maximum concentration of 15 mg/kg, 7.6 mg/kg, 7.0 micrograms per kilogram (fig/kgj, 
and 35 |.ig'T<g, respectively. Copies of all available boring logs are included in 
Appendix C. Details of the field work conducted are summarized in Gradient's "Phase II 
Environmental Site Assessment Report and Third Quarter 2001 Groundwater Monitoring 
Report" dated September 12,2001 (Gradient, 2001). 

On April 29 and 30, 2003. Gradient personnel directed the advancement of four 
exploratory soil borings to a depth of approximately 60 feel bg, which were subsequently 
converted in to four offsite groundwater monitoring wells, designated MW-13 through 
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MW-16. Copies of dclailed boring Ing.s are included in Appendix C. Detectable levels of 

TPH-d {shown on laboratoiy results as EFH). benzene, elhylbenzene, DfPE and MTBiv 

were identified in soil samples collecied with maximum concentration of 47 nig/kg, 70 

Jig/kg, 4.5 (ig/kg, 21 Jig/kg, and 1,5Q0 |.ig/k^. respectively. Details of the Heldwork 

conducted are summarized in Gradient's ""Site Conceptual Model Quarterly Update and 

Additional Site Characterization Report, Second Quarter 2003" dated July 14, 2003 

(Gradient, 2003b). 

Currently 16 groundwater monitoring wells (shown on Figure 2) are being monitored on a 

quarterly basis. Eight wells, W-i , W-2, W-3, W-4, W-5, W-6. and W - l l are located on 

the property- Eight wells, W-8, W-9, W-IO, W--12. MW-13 MW-14, MW-15, and MW-

16 are located outside ihe property boundary. 

1.3 File Review 

A Leighton Consulting representative reviewed records at the LARWQCD on June 20, 

2003 and Los Angeles County DcparimenI of Public Works (LADPW) on July 10, 2003 

for the three adjacent sites which have documented releases of petroleum hydrocarbons. 

Each quarter the GeoTracker Website is reviewed for any new information about each of 

these sites. The website was visited September 23, 2004 for this quarter. The sites arc: 

1) 7-11 [Case ^ 1-02566], 8438 Santa Fe Springs Road, is located approximately 100 feel 

southeast of the Site. Records were not found at the LARWQCB. According to 

records reviewed at LADPW, three 10,000-gailon USTs were removed from the 

facility in 1992. Three quarters of groundwater monitoring were conducted and 

groundwater was analyzed for TPHg and B l t X by EPA Methods 8015/8020. 

respectively. TPHg concentrations ranged from non detect to 180 parts per billion 

(ppb). Benzene concentrations ranged from non-delect to 1.5 ppb in March 1993. 

The groundwater samples were never analyzed for MTBH (Groundwater Technology, 

1993). Following the three quarters of groundwater monitoring, the Los Angles 

County Department of Public Works issued a case closure letter on January 12, 1995 

(LADPW, 1995). New information about ihis facility was not found during ihe visit 

for this quarter (GeoTracker, 2004). This facility is up- to cross-gradient of the site 

with respect to groundwater flow. 

2) Tune Tech [Case ^ l - i l531] , 12612 Lambert Road, is located approximately 150 feel 

south of Ihe Site, According to a quarterly groundwater monitoring report prepared in 

September 1998 by PIC Environmental Services, groundwater flow on this facility is 
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to the wesl-soulhwest with a gradient of 0.003 feet/foot. PIC also noted that MTBF. 

has not been detected above 1 ppb in any well during any sampling event. PIC 

concludes ihat gasoline contaminants released historically at the 1 une Tech facility 

did not contain MTBE. PIC recommended that the faciiily be issued closure by the 

LARWQCB (PIC. \99H). Recent reports were not found within the file. According 

to the LARWQCB's GeoTracker website, this facility has nol been issued closure. In 

addition, the Geotraeker website indicates that remediation in the form of soil 

excavation occurred in 2000. A report summarizing the remediation was nol found in 

the LARWQCB records. Records reviewed at the LA1.>PW' included a closure letter 

from the LARWQCB dated December 23, 1998, which slated that closure was 

contingent on the receipt of titie information. In addition, records were reviewed 

from the LARWQCB in relation to reimbursement under the UST Cleanup Fund in 

1999 and 2000. fhis facility is cross-gradient to the subject Site wiih respect to 

groundwater flow. 

3) American Medical linterprises [Case#l-i l-'530), 12508 Lambert Road, is located 

approximately 500 feet northwest of the Site. A work plan summarizing a proposed 

subsurface investigation at the facility in January 3992 was reviewed at the 

LARWQCB. The report referenced the removal of a former 10,000-gallon UST 

located at the facility. Benzene was detected beneath the former UST at 

concentrations of 31.1 mg/kg and 36.4 mg/kg. The consuitanl recommended a site 

assessment (Ami Adini & Associates, 1992). Reference to a Site Assessment and 

Groundwater Investigation in .luly 1992 was found in the file; however, 

documentation of the work performed was not found. According to records reviewed 

at the LADPW, the LARWQCB directed the facility to prepare a preliminary site 

conceptual model and interim remedial action plan in January 2002. In addition, 

another letter from the LARWQCB referenced the review of a Comprehensive Site 

Evaluation Report prepared in June 2002 by Environmental Profiles, Inc. However, 

this report was not located within Ihe files reviewed by Leighton Consulting at the 

LARWQCB or LADPW. On April 12, 2004, Leighton Consulting reviewed online 

GeoTracker data on this facility. According to the information reviewed, five 

groundwater moniloring reports and two site conceptual model have been prepared 

for the Site since the file review (GeoTracker, 2004). New infomiation about this 

facility was not found during the website visit for this quarter (GeoTracker, 2004). 

The facility is listed in the pollution characterization phase, the released sub.stance is 

listed as "waste oil, used oil" and has affected groundwater (GeoTracker, 2004). This 

facility is up- and cross-gradient io the Site with respect to groundwater (low. 
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Leighton 



600143-002 

2.0 srri: STRATIGRAPHY AND HYDROGEOLOGY 

2.1 Geology 

The Whittier Area of ihc Centra! Basin extends from the Fuente Hills south and 
southwest to the iixis ofthe Santa l-'e Springs-f'oyole Hills Uplift. The western boundary 
is an arbitrary line separating the Whittier Area from the Moiitebello Forcbay Area; die 
eastern boundary is the Orange County line. In the vicinity of the Site, the water-bearing 
sediments extend to a depth of approximately 1,000 feet bgs and include Recent 
Alluvium deposits of Ihe Lakewood Formation which overlie the San Pedro Formation, 

Recent Alluvium in the Whittier Area consists of a ihin finger of sand, gravel, and clay, 
which extends into the we.^tem portion of the area from Ihe Montebello Forebay Area. 
The sediments are 80 feet thick near the western boundary and ihin out to the east. The 
Recent Alluvium contains a portion ofthe Bellflower aquiclude and the Gaspur aquifer. 

'fhe Lakewood Formation reportedly consists of continental deposits of iate Pleistocene 
age and conlains the Gage aquifer and Ihe near surface Bellflower 'aquiclude'. Fhe 
Bellflower 'aquiclude' consists of clay and sandy clay. The degree to which the 
groundwater can be transmitted tlirough the Bellflower 'aquiclude' depends on the 
thickness and composition of this unit. The Gage aquifer is the major water-bearing 
member of the Lakewood Formation in this area and consists of sand and gravel with 
interbedded clay which separates the sands and gravel comprising the aquifers. The San 
Pedro Formation contains the Hollydale, Jefferson, Lynwood, Silverado, and Sunnyside 
aquifers. 

In the Site vicinity, the Gage aquifer is reported io be approximately 25 feet thick and 
contains fine-grained sand and gravel. Underlying the Gage aquifer in the Site vicinity is 
an unnamed, relatively impermeable unit that is approximately 70 feel thick. This unit is 
considered lo be an aquiclude. Underlying this aquiclude in the Site vicinity is the 
Jefferson aquifer that is approximately 35 feel thick overlying another unnamed aquiclude 
that is approximately 80 feel thick (California Department of Water Resources, 1990). 
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2.2 llydroqeolociY 

The Site is located in the La Habra Hydrologic Subarea (a portion of the Anaheim 

Hydrologic Area) of the Los Angeles Hydrologic L'nii (LARWQCB, 1995). The Los 

Angeles-San Gabriel Hydrologic Unit covers most of Los Angeles County and small 

areas of southeastern Ventura County. This drainage area totals L608 square miles. 

With most of the population in the Region located in (his hydrologic unit, land use is 

predominantly residential, commercial and industrial; and much of the area is covered 

with semi-permeabfe or non-permeahle material. The Los Angeles River, San CSabrici 

River, and Ballona Creek, which are the major drainage systems to this area, drain the 

coastal watersheds of the Transverse Range. These surface waters also recharge large 

reserves of groundwater that exist in alluvial aquifers underlying the San Fernando and 

San Gabriel Valleys and Los Angeles Coastal Plain (LARWQCB, 1995). 

Since I.eighton Consulting (fonnerly Gradient Hngincers, Inc.) began conducting 

groundwater monitoring in November 2001, depth to groundwater in the 16 monitoring 

wells ranged between 41.73 to 52,28 feet bgs. According to the latest groundwater 

monitoring event conducted at the Site on May 20 and 21 , 2004, depth of groundwater 

ranged from 47.73 to 52,28 feet bgs and the groundwater gradient is 0.0024 feel per foot 

to the wesi-northwesl. This is similar to previous groundwater monitoring events. Weil 

construction and groundwater elevation data is summarized in Table 2. A groundwater 

contour map is included in Figure 3. 

2.3 Well and Conduit Study 

2.3.1 Nearby Production Wells 

The area encompassing a one-mile radius from the Site vvas reviewed for the 

locations of groundwater production wells. Available well information was 

obtained from the State of California Department of Water Resources Southern 

District (DWR), and the LARWQCB. Results of the well search from 

LARWQCB established the presence of two production wells within a one-mile 

radius of the Site, The nearest we!l to the Site, 02SHW29H05S, is located 

approximately 2,600 feet northwest of the Site (cross gradient with respect to 

groundwater flow). The nearest production well in the down gradient direction, 

02SH W32J04S, is located approximately 4,000 feet south of the Site. Figure 4 

depicts the location of the nearest production wells to the subject Site, 
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2.3.2 Conduit Study- Utilities 

Underground utilities can occasionally act as a conduit for the transport of 
hydrocarbons in the subsurface. A map of known uiiliiy locations in the vicinity 
of the Site is shown on F-igure 5. 

No major utilities cross the station property, so ihere is a low probability that 
onsite releases have encountered major utility trenches. Since November 2001, 
the shallowest depth to groundwater measured in the ciizht uiisilc monitoring wells 
is 41.7.3 feet bgs. As a resuh. there is a low probability that hydrocarbon-affected 
groundwater has encountered any of the onsite or offsite utility trenches, which 
usually are located well above this depth. 

4 - 10-
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3.0 INTERIM REMEDIAL ACTION 

3.1 Obiective 

The general objeclive of the interim remedial action is lo elTcciively mitigate hazards to. 
minimize threats to, ;ind provide adequate protection of public health, welfare, and the 
environment. The specific objectives for this Site are to address the pathways through 
which exposure lo coniamiiiants could occur under the current and most probable future 
land use .scenario {rciail gasoline sales). Exposure pathways thai may represent a health 
risk above acceptable levels under the current and most probable future land use scenario 
were used to identify the following objective for the Site: 

. Prevent the migration of contaminants from soils and groundwater to the nearby 
production wells. 

On February 13, 2003, Lcighton Consulting suspended oxygen release compound 
(ORC ) filter socks in onsite monitoring wells W-1 and W-4, which have historically 
contained free product. Leighton Consulting periodically monitored the effect of the 
ORC® filler socks on reducing the liquid phase hydrocarbons in the wells and increasing 
natural attenuation. The ORC® filter socks were installed in accordance with the 
procedures e.stablished by Regenesis, the manufacturer of the ORC" socks. Leighton 
Consulting discontinued the quarterly installafion of the ORC® socks during the First 
Quarter of 2004. A copy of the Uniform Hazardous Waste Manifest for the removal of 
(he drum containing the ORC® socks is in Appendix F. 

As required by the LARW'QCB in their letter dated July 12, 2002, the natural attenuation 
parameters of groundwater are monitored to determine if natural attenuation of 
groundwater is occurring at the Site outside of the free product areas and areas where 
high concentrations of dissolved gasoline constituents persist and are considered to be 
toxic to indigenous populations of degrading microorganisms. The following parameters 
are measured during the quarterly groundwater sampling and analysis activities: pH, 
dissolved oxygen (DO) oxidation/reduction potential (ORP, also called redox potential), 
sulfate, nitrate, ferrous iron (Fe ) and dissolved methane inside and outside (background) 
of the plume. 
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3,2 Current Status of Interim Remedial Action Activities 

During Ihis monitoring event, hydrocarbon product was observed in onsite groundwater 
monitoring wells W-l and W-4. The free product was removed prior lo purging and 
sampling. 

Fourth Quarter 2003 marked the completion of the one-year Interim Remedial Action Plan, 
which included the quarterly instaliation of ORC® filter socks. The last set of filter socks 
was removed on March 9. 2004. 

In June 2004, Leighlon Consulting submitted a Feasibility Study (FS) describing future 
remedial activities {Leighlon Consulting, 2004b). 
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^.0 REPAIR OF MONITORING WELLS 

-1.1 Field Activities 

•5.1.1 Well Box Repair 

On August 27, 2003, Leighton Consulting directed the removal and replacement 
of old surface seals on W-1 and W-4, In addition, the well box and concrete 
surnmnding monitoring wells W-1 and W-1 were removed and transported offsite 
for disposal. A 12-inch Emco Wheaton well box was instailcd al each of these 
monitoring wells and concrete was replaced around the new well boxes. Both 
well boxes were placed slightly above grade to direct any water mn-off away from 
the well- BC2 Environmental Corporation conducted both well box removals and 
installations using an air knife and vacuum rig. 

4.1.2 Well Box Maintenance 

On September 5, 2003, Leighton Consulting conducted the maintenance on 
monitoring wells W-3, W-5 through W-9, and W-12. The maintenance of the 
well boxes included cleaning, re-tapping bolt holes on well box rings, replacing 
bolts, cleaning outer edge of the well box, re-gluing seal rings into place, wire 
brushing the well box lid, painting the lids white, and cleaning out ihe bo!tt>m of 
the well box.. 
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b.O REMEDIATION ACTIVITIES 

5.1 Source Removal Activities 

On May 12, 1999, the 550-gallon waste oil UST was removed from the Site. The waste 
oil UST was not replaced at Ihe Site. Based on ihe files reviewed by Leighton 
Consulting, it appears Ihal no soil removal activities have taken place at the Site. 

5.2 Other Remediation Activities 

To date, remedial activities performed at the Site include ihe removal ot the waste oil 
UST and associated piping system. During the waste oil UST removal activities, ATLAS 
collected two soil samples; one from the bottom of the waste oil UST at approximately 
7.5 feel bgs, and one from the resulting stockpile. Tank pit sample WT-7.5 exhibited 
concentrations for TPHg, BTEX, and MTBE of less than laboratory detection limits. 
Stockpile sample SPl revealed a TRPH concentration of 30 mg/kg (ATLAS, 1999b), 

On June 8, 2000, a Vapor Extraction Test (VET) was conducted by ATLAS. During the 
VET, soil vapor was extracted from monitoring wells W-1 and W-3, and vacuum 
influence was measured in the non-pumping monitoring wells W-2, W-4 and W-7. Based 
on the data obtained by ATLAS during the VET a radius of vacuum influence was 
estimated lo be between 48 and 78 feet for monitoring wells W-1 and W-3, respectively. 
Details of the work conducted by ATLAS is presented in their "Pilot Studies and 
Feasibility Evaluation" report dated June 30, 2000 (ATLAS, 2000a). 

Free product removal was initiated at the Site by ATLAS in approximately the 4' quarter 
1997, initiaJly on a weekly basis using hand bailing teclmiques. A vacuum truck was 
utilized from approximately April lo September 2000 and subsequently the frequency of 
free product removal was decreased to bi-weekly hand bailing removal through 
November 2001. As of December 28, 2001, ATLAS had removed approximately 6,834-
gallons of free product and groundwater, of which approximately 69 gallons were free 
product. Details of the field data collected are included in the ATLAS "Groundwater 
Monitoring Report 4"' Quarter 2000" dated December 28, 2000 (ATLAS, 2000c). Free 
product removal activities ended in the 4 quarter 2001. 
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6.0 E>aENT OF TPH IMPACTS 

6.1 Soil 

The mass of the release is not known. It is estimated that the release likely occurred over 
an extended period of time from some point prior to ihe discovery in 1991 until Ihe piping 
and USTs were upgraded in 1996 and 1998. 

A rough estimate of the mass of TPHg impacted soil vvas calculated using the laboratory 
data from soil samples collected from the installation of monitoring wells W-l and W-2 
advanced by GRl on April 1992, W-4, W-5 and W-6 advanced by ATLAS during 
Februar>' 1998, and the soil data from W-11 advanced by Gradient in August 2001. 

Based on laboratory data, the hydrocarbon affected soil extends from approximately 40 to 
60 feet bgs in an area 85 feet long by 30 feet wide, extending from the tank cavity area to 
the south. The total volume of hydrocarbon affected soil is approximately 1.889 yd of 
soil. 

Volume = Length * Width * Height = (85 ft}* (30 ft)* (20 ft) = 51,000 fl̂  (1,889 yd"̂ ) 

The estimated mass of conlaminalion was calculated by first estimating the mass of 
impacted soil using i 16 Ib/tt for a typical weight of silty sand and multiplying the mass 
by the average concentration of TPHg delected in the soil, assumed to be 820 mg/kg: 

Estimated mass of soil = Soil Volume * Unit Weight of Soil = 
51,000 ft^ * 116 Ib/ft̂  * 0,454 kg/lb = 2,685,864 kg soil 

Estimated mass of TPHg = 2,685,864 kg soil * 820 mg "ITHg/kg soil * kg/io'' mg = 
2,202 kg TPHg (4,455 lb) 

The estimated area of TPHg iinpactcd soil is shown on Figure 6. Cross sections A-A' 
and B-B' showing the iithology, soil sampling results, and approximate vertical and 
lateral extent of the petroleum hydrocarbon impacted soil are included as Figures 7 and 8, 
respectively. Soil analytical data is summarized in Table 3. 
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6.2 Groundwater 

This is the twenty-seventh groundwater monitoring event conducted al the Site since 
October 1997. Tables 4, 5, and 6 summarize the groundwater data collected to date. Plots 
or the concentrations of TPUg (VFH), benzene, and MTBE over iimc for wells W I 
through W-16 are presented in Figures 9 through 24. For graphing purposes, results 
reporfed as non-detect are graphed/tabulated assuming a concentration equal to ihe 
detection limit. The groundwater surface elevation since November 2001 is also plotted 
for each well. Iso conceniration contours for VFHs, benzene, and MTBFi detected in the 
groundwater samples collected during this monitoring event are shown on Figures 25 
through 27. Figures 28 through 30 depict Ihe lateral extent of these compounds at 
several points in time. 

The highest concentration of VFHs reported in groundwater samples collected during the 
27 monitoring events i.s 70,300 micrograms per liter (|.ig/L) {Monitoring Well W-3, 
December 1998). During this event, the highest conceniration of VFHs, 18,000 j.ig/L, 
was in the groundwater sample collected at W-2. The VFll plume extends from the tank 
area downgradicnt to offsite well W-9 approximately 80 feet west of the Site ^nd to W-8 
approximately 140 feet southeast (up- and crossgradient) of the Site. Previously, 
delectable concentrations have been reported in upgradicnt offsite welLs W-10 and 
MW-i.'^ and onsite well W-11. 

EFHs have been delected in groundwater samples collected from onsite monitoring wells 
at a maximum concentration of 34 milligrams per liter (mg/L) (Monilonng Well W-5, 
February 2003). The maximum conceniration of EFHs, 2.3 mg/L, observed during this 
event was detected in the sample collected from W-]. 

Benzene has been detected in the groundwater samples collected to date at a maximum 
concentration of 32,800 ^g/L (Monitoring Well W-3, May 1998). During this event, the 
highest concentration of benzene, 4,900 pg/L, was in the groundwater sample collected 
from 'W-2. The benzene plume extends approximately 80 feet west (downgradient) from 
the tank area to offsite wel I W-9 and approximately 100 feet towards W-11. Benzene was 
not detected in the sample collected from W-i I during this monitoring event. 

MTBE has been detected in at least one sample collected to date frotn each of Ihe 16 
monitoring wells. The maximum concentration reported is 39.000 pg/L (Monitoring 
Weil W-1, November 2001). During this even, the highest concentration of MTBE, 
11,000 jigfl., was in the groundwater sample collected from W-2. MTBE was not 
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detected in the samples taken from vvelis W-8, W-11 and W-12 during this monitoring 
event. The MTBE plume encompasses W-lO. MW-15. and MW-16 to the east and 
MW-13 and MW-14 to the west up-gradient wells. The concentrations observed during 
thisovent at W-iO (1.200 j.ig/L) and MW-16 (590 pg/L) are greater than the concentration 
atW-7(i70^ig/L). 

Ihe maximum reported concentrations of DiPE and TBA in the groundwater samples 
collected lo dale are 280 pg/L (Monitoring Well W-8, Angus! 2002) and 1,100 pg/O. 
(Monitoring Well W-l. December 2003), respectively. During ihis event, DIPE was oniy 
found in the sample collected from W-8 at a concentration of 120 ug/L; TBA was found 
in the samples collected from W-4 and W-5 ai concentrations of 690 pg/L and 210 pg/L, 
respectively. 

6.3 Estimated Plume Travel Time 

Once each year, in the Second Quarter Conceptual Model Update, Leighion Consulting 
uses the Advection-Di.spersion Non-Steady State Analytical Model spreadsheet developed 
by Ihe LARWQCB lo estimate the MTBE plume travel time. For the second quarter of 
2004, MTBE analytical data from well W-9 were used as input parameters to the model. 
A conservative assumption of 2,600 feet (X) and 0 feet (Y) was used for the distance to 
the nearest drinking water well. The nearest drinking water well 02S11W29E05S is 
actualiy located cross-gradient to the Site. The nearest downgradient well is located 
4,000 feet downgradient of the Site. 

Ihe parameters calibrated and the results of the non-steady state analytical model 
spreadsheet are shown below. Details of the input parameters, analytical data and model 
results are given in Appendix G. 

Plume Parameters Cattbrated from Non-Steady State 
Spreadsheet Analytical Model 

X Axis dispersivily, QL (feet) 
Groundwater velocity, ^ (feet/day) 
Mass discharged per Unit depth, CoQdi (grams/fooi) 
Elapsed time from initial release to first samp!ing,Ti (days) 

2003 

LO 
0.1 
638 
1,000 

2004 

0-18 
0.1 
110 

1,090 

7 
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Model Calculated Values 

lime when plume reaches its peak in drinking water well (day ŝ) 
Tnne when plume first reaches 5 j^g/L in drinking water well 
(days) 
Maximum concentration in drinking water well (jig/L) 
Time remaining for plume lo reach 5 ).ig/L in drinking water well 
(years) 

2003 

26.000 
24,000 

1,200,43 
37.8 

2004 

26.000 
25p00 

934.13 
64.6 

6.4 Statistical Analysis of the Plume 

A review of the data shows that the plume appears to have reached its maximum areal 
extent in December 2001, At that lime, welis W-l, W-2, W-3, W-4, W-5, W-6, W-9 and 
W-l 1 were impacted by benzene as shown on Figure 29. On the figure, the benzene 
concentrations appear to decrease with time. The graphs of concentrafion versus time. 
Figures 9 through 24, also indicate a decrease with time. A seasonal variation cannot be 
discerned on the graphs. 

A statistical analysis, the Mann-Kendal! test, was used to detcnnine if the observed 
decreases were signillcant. In this test, the data are arranged in chronological order. Ihe 
later value is then compared to ihe earlier value. The compaiison is assigned a value of -1 
if the later value is less than the earlier value, 0 if the two are the same and +1 if ihe later 
value is the higher of the two. The results of the comparisons are added and the value of 
this sum is an indication of whether a trend exists. 

Appendix H contains the calculations for the Mami-Kendali te.st for VFHs, benzene and 
MTBE. Due to the presence of free product noted in W-l during recent monitoring 
events, that well was not included in these analyses. The results from the most recent 10 
events were used whenever possible. In some instances, fewer than 10 events were used. 

VFHs 

The data from seven wells, W-2, W-3, W-4, W-5, W-7, W-8, and W-9, were tested lo 
determine if a trend could be shown for VFHs. An analysis of the data from ihe other 
wells would not be meaningful due lo the number of times that VFHs were not detected 
in the samples collected from these wells. The analysis sboued that VFHs concentrations 
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are decreasing at W-3. W-4, and W-9. No conclusion could be drawn lor W-2, W-5, 
W-7, and W-8. 

Benzene 

The data from five wells (W-2, W-3. W-4, W-5, and W-9) were tested to delennine if a 
trend could be shown for benzene. Ihe other wells were not analyzed due to the 
frequency oi' not detected in the samples, except for W-l mentioned above. Benzene 
concentrations are increasing at W-2 and W-5, The increases at VV-2 are possibly related 
to the proximity of W-l. Concentrations of benzene at W-3, W-4, and W-9 are 
decreasing. 

MTBE 

The data from II wells, W-2, W-3, W-4, W-5. W-7, W-9, W-10, MW-13, MW-14, 
MW-15, AND MW-16 were tested to determine if a trend could be shown for MTBH. 
Ihe other weils were not analyzed due to the frequency of not detected in the samples 
except for W-l mentioned above. At this lime, no conclusions could be drawn for W-2, 
W-4, W-9, MW-13, WM-14, MW-i5, and MW-i6. Concentraiions of MTBE are 
increasing at W-5 and W-10 and decreasing at W-3 and W-17, 

Figures 31 and 32 are plots of the logarithm of the concentration of benzene and M'fBE 
detected in Jhe groundwater samples collected from W-l, W-2, and W-9 versus time 
starting with November 2001. W-i was selected because free product was observed in 
this well during this sampling event. W-2 was selected because it is close to W-l. W-9 
was selected because it is almost directly down-gradient of the Site and the record 
extends back to 2001. Benzene was selected because it is the compound of highest 
concentrations in the VFIIs, and MTBE was selected because it is the oxygenate 
occurring in the highest concentration. The straight-line approximation of each curve and 
the equation of this line are also shown on the figures. 

6.5 Potential Receptors 

The current and most probable future land use for the Site is as a commercial gas station. 
The potential receptors of contamination from impacted groundwater at the Site include 
groundwater production wells 02SI1W29E05S located approximately 2,600 feet 
northwest of Ihe Site (cross gradient) and 02SnW32J04S located approximately 4,000 
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feet south of the Site (downgradieni). The potential receptors of contamination from 

impacted soil include potenliaj future Site construction/utility workers who might 

encounter soil during excavation and/or trenching activities. 

As depleted on INgiire 3L benzene concentrations are decreasing at W-1 and W-9 and 

increasing at W-2. The increase at W-2 is probably attributable to migration from W-1 . 

The trends at W-2 and W-9 agree vvilh ihe Mann-Kendall analysis, which wasn't 

performed on the data from W-1. 

As shown on Figure 32, there appears lo be a downward trend in M T 3 E concentrations at 

W-1 and W-9 and an upward trend in W-2. The Mann-Kendal! analysi.5, which wasn't 

perlbnned on the data Irom W-] , was inconclusive for the data from W-2 and W-9. 
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7.0 CURRENT GROUNDWATER MONITORING EVENT RESULTS 

7.1 Monitoring and Sampling Field Activities 

On July 27 and 28, 2004^ a Leighton Consulling environmental technician measured the 

dcplh to groundwater and, if present, depth to product and product thickness in each of 

the 16 yroundwuter monitoring wells, prior to purging and collecting groundwaler 

samples. Hydrocarbon product was observed in groundwater monitoring wells \V-I and 

W-4 iit ihickncsses of 0.02 feet and 0.01 feet, respectively. 

Groundwater samples were collected from all 16 wells in the monitoring program. Pre-

purge samples were also collected from wells W-l through W-5, W-8. W-9, and W-12. 

Prior to collecting a groundwater sample, the wells were purged of three well volumes of 

groundwaler by using a vacuum truck. Field instruments were used to measure the 

temperature, pll, DO, ORP, and specific conductivity of the purged well water to verify 

thai stabili-^ation had occurred, fhe data were recorded on the groundwater 

sampling/purge logs (Appendix D). 

Groundwater samples were collected using separate disposable polypropylene bailers. 

The samples were placed in laboratory-supplied 40 ml vials with appropriate 

preservative, ! -liter amber bottles, and 500 ml plastic bottles, and placed in an ice-cooled 

chest prior to delivery under completed chain-of-custody to Del Mar Analytical in Irvine, 

California for chemical analysis. Del Mar is a State of California certified laboratory. 

A groundwater elevation contour map from the water level measurements recorded 

during this monitoring event is presented on Figure 3. Groundwater elevation 

measurements since November, 200! for wells W-l and W-2 are given in Table 2. The 

data for wells MW-13 through MW-16 starting with the date they were in,stalled, May 12, 

2003, are also in Table 2. The data in Table 2 is presented as a graph on Figure 33. 

As shown on Figure 33, well W-7 is the only well to show an increase in the groundwater 

surface elevation when compared to the previous monitoring event. The increase resulted 

m W-7 having the highest groundwater surface of all of the wells. The groundwater 

surface contours depicted on Figure 3 show the groundwater flowing away from the 

localized high elevation at W-7 in two directions, one to the east with a gradient of 

0.0059 and the other to the southwest with a gradient of 0,0093. 
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7,2 Laboratory Analysis 

Groundwaler samples were analyzed tor VFHs and VA-lh by EPA Method 8015, BTEX, 
DiPE, E'fBE, TAME, MTBE and TBA by EPA Meihod 826DB. In addition, groundwaler 
from Moniforing Wells W-l through W-5. W-8, W-9. and W-l2 were analyzed for 
sulfate, nitrate, ferrous iron, and dissolved methane, by EPA Methods 300.0, 6010B, and 
GC-FID 

7.3 Laboratory Results 

Based on the laboratory analysis for the groundwater samples collected during this round 
of groundwater sampling, groundwater is impacted with VFHs, EFlls, benzene, MTBE, 
TBA, and DIPE with maximum concentrations as follows: 

Contaminant 

VFHs 

EFHs 

Benzene 

Ethyl benzene 

Toluene 

Xylenes 

MTBE 

TBA 

Maximum Concentration 

i 8,000 ^g/l 

2.3 mg/l 

4,900 pg/l 

660 ^,g/! 

220 ^rg/l 

940 pg/l 

11,000 ^g/l 

690 ^g/1 

SamDfe ID 

W-2 
W- l 

W-2 

W-2 

W-2 

W-2 

W-2 

W-4 

Note: TBA was not detected in W-2 and W-9 ai a detection limit of 1,000 ^g/l. 

A copy of the laboratory reports and chain of custody records for this monitoring even! 
are included in Appendix F. Iso-concentration contours for VFHs, benzene and MFBH 
detected in the groundwaler samples collected during this groundwater monitoring event 
are presented as Figures 25 through 27. Groundwaler analytical data is summarized in 
Table 4. Groundwater phy.sical paramciers and chemical properties are summarized in 
Table 5. Historical analytical results for groundwater are summarized in "Fable 6. 

Microorganisms indigenous to the subsurface environment can degrade the components 
of gasoline, kerosene, diesel and jet fuel. During biodegradation, microorganisms 
metabolize available nutrients into energy and cell reproduction by facilitating the transfer 
of electrons from donors lo acceptors. The electron donor is oxidized and the electron 
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acceptor is reduced. IHcclron acceptors are elements or compounds in oxidized states, 

Typicaib 

dioxide. 

Typicaily, these are disso!\cd oxygen (DO), nitrate, iron {Te ) sulfale and carbon 

When biodegradation occurs, changes in groundwater chemistry tan be observed, in an 

aerobic process, oxygen, the eleclor acceptor is reduced to waler and DO concentrations 

decrease. Although the denitrification process yields slighlly more energy than aerobic 

respiration, DO conceniraiions greater than approximately 0.5 mg/1 are toxic to the 

obligate aiuierobic bacteria. After oxygen has been removed, the other electron acceptors 

are utilized in order of preference: nitrate, Fe , sulfate and carbon dioxide, assuming the 

acceptor is present. The order of preference is dictated by the amount ofenergy available 

to the microorganisms from Ihe reaction. 

Beginning with the First Quarter of 2003 monitoring event, the nalurs! attenuation 

parameters have been monitored at eight wells, W-l , W-2, W-3, W-4, W-5, VV-8, W-9 

and VV-12. Ihe results of thi.s monitoring are presented in Tabic 5, which also includes 

the field measurements of pH, DO, ORP, and specific conductivity. W-8 is located up-

gradient from the Site and W-12 is cross-gradient from the Site. The other six wells are 

considered to be within the hydrocarbon plume. Since the first quarter of 2002, free 

product has been observed intermittently in W-l , W-4 and W-5. Free product was 

observed in W-l during the three monitoring events of 2004 and in W-4 during this 

monitoring event. Free product was last delected in W-5 in May 2003. 

7.4.1 Oxidation/Reduction Potential 

ORP provides a rough indication of which reaction may be occurring at a 

particular site. The ORPs in niilli-volts (mv) for several electron acceptors at a 

pH of 7 and a temperature of 25" C are; 

Oxygen 
Nitrate 
Iron (Fe"* ) 
Sulfate 
Carbon Dioxide 

+ 820mv 
-H 740 mv 
- 50 mv 
- 220 mv 
- 240 mv 

During this monitoring event, ORP ranged from - 1 0 ] mv at W-l to -1-220 mv at 

W-12. Figure 34 shows Ihe plot of the isopotentials of the ORP. 
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Within the observed range of the ORP, dissolved oxygen and nitrates are probably 
no! serving as elec!or acceptors, leaving Fe^ , sulfates, and carbon dioxitJe as the 
probably acceptors, 

7.4.2 Dissolved Oxygen 

'fhe solubility of oxygen in water is affected by several factors, such as 
temperature of the water, altitude and dissolved solids. Within the context of this 
investigation, temperature is perhaps the factor having the most impaci. The 
solubility decreases with rising temperature. DissoEved solids and altitude also 
affect the solubility of oxygen. At sea level and a lempcrature of 68"F, the 
solubility of oxygen in water is 9.2 milligrams per liter (nig/l). A Y).0. 
concentration of 0.5 mg/l is generally thought to be the minimum that will sustain 
aerobic activity. For the July 2004 sampling event, DO. concentrations ranged 
from 0.17 mg/! at W-5 to 3.91 mg/l at MW--14. Figure 35 shows the plot of the 
dissolved oxygen isoconcentralions for the monitoring event. 

The wells with concentrations of dissolved oxygen of 2 mg/l or greater arc W-S, 
W-10, W-11, MW-14, and MW-15. These wells are outside or just at the edge of 
the plumes shown on Figures 25, 26, and 27. 

7.4.3 Nitrates 

After oxygen has been depleted, nitrates are usually the next electron acceptor 
utilized in biological activity. Nitrates were observed in two wells, W-8 and W-
12 at concentrations of 1.2 mg/l and 6.7mg/i, respectively. W-12 is beyond the 
extent of the plumes. Figure 36 shows the plot of the nitrate concentrations 
observed during this monitoring event. 

7.4.4 Ferrous Iron 

During this monitoring event, Fe was not detected at wells W-8, W-9, or W-i2. 
The highest concentration was delected in the sample collected at W-3, 9.1 mg/l_ 
If Fe'̂  is serving as an eleclron acceptor, the concentration of Fe^ can be 
expected to increase as Fe"̂  is reduced to Fe^ . Weil W-3 is within the plumes 
and the ORP corresponds to that of the reaction where Fe is the electron 
acceptor. Well W-9 is at the edge of the VFHs plume and within the MTBE 
plume. Figure 37 shows the plot of the Fe isoconcentrations in the groundwater 
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7.4.5 Sulfates 

During this monitoring event, sulfate concentrations ranged from 0.82 mg/l al W-
3 to 1,800 mg/l at W-8. I'igure 38 shows the plot of the sulfate concentrations in 
the groundwater. Well W-8 has had the highest concentration of sulfates since 
monitoring of this parameter began in the first quarter of 2D03. This well is cross-
gradient of (he site and may represent the background concentration of sullales. 
Al that concentration, the sulfates would serve as a significant electron acceptor. 
The lower concentrations of sulfates are to be found at the interior of the piume 
with concentrations increasing outward towards ihe edge of the plume. 

7A.S Methane 

During this monitoring event, dissolved methane concentrations ranged from not 
detected at W-5, W-8, and W-12 to 0.99 mg/l al W-1. Figure 39 shows the plot of 
dissolved methane concenlration;^ in groundwater. The concentrations at W-1 and 
W-2 may indicate that carbon dioxide is serving as an electron acceptor at the 
interior of the plume. 

7.5 Disposal Activities 

On July 26 and 27, 2004, approximately 150 gallons of purged groundwater were 
transponed offsite by Island Environmental Services for treatment/disposal. Copies of 
the non-hazardous waste manifests are included in Appendix F. 
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8.0 WORK PLAN FOR FUTURE ASSESSMENT 

On January 14, 2002, the LARWQCB sent correspondence which required a SCM and an Inlerim 
Remedial Action Pian for the Site, In response to this directive, Leighton Consulting (Gradient) 
submitted a Preliminary SCM dated May ]5, 2002 which included a Proposed Interim Remedial 
Action Plan and Proposed Addilional Offsite Assessment Activities. On July 12, 2002 the 
LARWQCB sent correspondence summarizing and approving the work proposed within 
Leighton Consulting's Preliminary SCM, with conditions. The assessment outlined in the 
Preliminary SCM was completed second quarter 2002. Fourth Quarter 2003 marked the 
completion of the one-year duration of the Interim Remedial Action, .which included the 
quarterly installation of ORG® socks. 

Leighton Consulting has snhmitled a Feasibility Study recommending enhanced air 
bioremediation as the process to be employed to remediate the site. Upon approval of the 
Feasibility Study, Leighton Consulting will proceed with the design and in.sfallation of an 
enlianced air bioremediation system. 
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9.0 SUMMARY 

A release of gasoline has impacted soil and groundwaler al ihe Silc. Chemicals of concern 
include benzene and MTBE. Hydrocarbon affected soil extends to approximately 40 lo 60 feel 
bgs in an area 85 feet long by 30 feel wide, extending from the lank cavity area to the south. The 
total volume of hydrocarbon affected soil is approximately f ,889 yd of soil. 

TTie lateral extent of groundwater contamination is nol clearly detined. MTBE has been detected 
in groundwater samples collecled from offsile wells W-IO, MW-13, MW-14, MW-15, and MW-
16. W-IO and MW-15 arc each approximately 40 feet upgradicnl of the. Site and MW-16 is 
approximateJy 60 feel upgradient. MW-13 and MW-i4 are localed downgradieni of the sile al 
the approximate distances of 40 feet and 150 feel, respectively. The vertical migration of 
contaminants in groundwaler has nol been assessed. Additional assessment may be 
recommended to obtain design data to implement the recommendations of the Feasibility Study. 

4 -21 -
Leighton 



TABLE I: < URONOLOGV OF EVENTS 
G&M Oil Company Stafion #16 

Dare 

1965 

January 01 

1991 

June 19 

1992 
l-'ebruary 21 

February 24 & 25 and 
March ? & 6 

March 3 1 & April 16 

May 12 

1995 

March 27 

Apri l 24 

May 2 

June 26 

December 20 

1996 

March 

EvenI 

hislallation of five USTs: 1- 8,000-gallon regular gasoline, 1- 1 O.OOO-^allon regular gasohiie, 
1- K.OOO-gallon premium gasoline, 1- lO.OOO-galloii diesel and l-.'^50-gallon waste o i l . AM 
gasoline and the dicscl USTs were reponed to be single walled ^leel. The waste oil UST was 
reported as a single walled steel tank. 

F IELD W O R K : GcoRciiiediation, Inc. (GRI) advanced one fuind auger boring immediately 
west ol'lhe LIST.', to ,i depth ofO feel below ground surface (bgs) foi the purpose of determining 
the feasibility of installing a vadose monitoring system near the existing underground storage 
tank.s (USTs). Strong petroleum hydrocarbon odors were (detected in the soil cuttings 
generated- GRI repoiled field organic vapor readings ejicceding .500 ppmv. 

GRI submitted a proposal to G & M Oil to conduct a preliminary site a-i-sessmcnt to define the 
hori/.ontai limits of the contamination /.one discovered during the June 19, 1901 :,oil 
investigaiion. 
FfEf .D W O R K : GRI advanced 11 .';o)l borings at the .site to maximiini depths of 25 feet bgs. 

F IELD W O R K : GRI installed two groundwater monitoring wells designated as W - l and W-2. 

KKPORT: GRI submits a report sumniariziiig results of soil and groundwater investigation 
conducted on March ^il and Apri l 16, 1992. GRI reported thai Held readings indicated the 
pre.senee of petroleum hydrocarbons in the groundwater table about .50 feet bgs. io la l 
petroleum hydrocarbons (TPH) were delected in soil at concentrations up lo 1,200 milligrams 
per kilogram (mg/kg). Groundwater in W- l contained petroleum hydrocarbons including 
elevated volatile orgariic compounds. GRI indicated that no groundwater sample was collected 
in W-2 lis tlirlher investigation would be requited in the future. 

REPORT: Atlas Environmental Engineering, Inc. (ATLAS) Prepared and submitted a site 
investigation report to the DPW. Based on the findings of the site assessment significant soil 
and groundwater contamination was encountered at the site. 
A G E N C Y CORRESPONDENCE: The County of Los Angeles Department of Public Works 
<DPW) submiltcd a letler to G & M Oil regarding their Hazardous Materials LIST Permit 
(HMDSP) and requested Ihat G & M Oil prepared and submit a proposal for a Tank Monitoring 
Program (TMP) by May 29, 199.S. 

A G E N C Y CORRESPONDENCE: G & M Oil submitted a letler to the DPW indicating that 
their TMP is daily inventory reconciliation and annual tank testing and line testing. 

Review of DPW UST Permit: Permits show thai five USTs were pennitied: 1- 8,000-galion 
tegular gasoline, 1- 10,000-gallon regular gasoline, 1- 8,000-gallon premium gasoliiie, 1-
10,000-gallon diesel and l-550-gal!oii waste oi l . Al l gasoline and the diesel USTs were 
reported to be single walled fiberglass. The waste oil LIST was reported as a single walled steel 
lank. 
A G E N C Y CORRESPONDENCE: The DPW submitted a letter lo G&M Oil indicating they 
had reviewed the site investigation report dated March 27, 1995 and that they were referring the 
case lo the RWQCB since Ihcrc was an indication in the lepuil of significant soil and/or 
groundwater contamination at the site. 

IJSTs Upgrade: Installation of spill and overfil l prevention devices. 



TABLL I: ( HRONOLOCV OF EVENTS 
C&M Oil Company Station U16 

Date 

1996 

MLirch 2 1 

Apri l 2 

May 28 

1997 
June 4 

September 3 

October 14 

October 29 

1998 
Febmary 24 

March 31 

Apr i l 

November 23 

1999 

January 18 

Apri l 15 

May 12 

June 7 

Event 

PIEl .D W O R K : SIX product line anJ : i i \ dispenser i.sland .^oil samples were collected by 
ATLAS. 
REPORT: Closure application number MOD HiSSI 19 prepared by ATLAS submitted to the 
DPW. A Closure Report suniniarizing the results for the Held work performed on Miirch 21, 
1996 was submitted :o the LA County DPW. 
AGENC:\ ' CORRESPONDENCE: The DPW submitted a letter to G & M Oil indicainig they 
had reviewed the closure application number MOD #158 119 dated April 2, 1996 and thai they 
had met the requirements o f the DPW; however they were referring the case to the RWQCB for 
consideration of further site assessment/remedial action. 

A G E N C Y CORRESPONDENCE: The RWQCB submitted a letter to G & M Oil approvmg 
GRi's Summary <if Preliminary Investigation and Proposed Workplaii for .Additional 
Subsurface investigation dated May 12, 1992 with conditions. 

F IEED W O R K : A single boring was drilled at the site by ATLAS to a depth of about 66 feet 
bgs and completed as a groundwater monitoring well designated W-3. Additionally, well W-2 
was (c-drilled and replaced due to apparent pre-ex isting damage. 
REPORT: ATLAS "iubmilled a report titled, "AMilioiial Site Invextigalion and Workplan 
ij&M Oil SUilion 1116 which summarised results of the Septeniber 3, 1997 site investigation 
aclivitie.^ and proposed a workplan foi additional investigative activities. 
A G E N C Y CORRESPONDKNCE: The RWQCB submitted :. letter to G & M O i l approvmg 
A T L A S "A/l/liiia"'>l Sfrt- Jnvc"^iigaUoii ami Workplan d^itcd October 14, 1997, w i t h condi t ions. 

FIEM> W O R K : ATLAS advanced four on-site borings, designated W-4 through W-7, to 
depths between 60 and 65 feel bgs and completed them as groundwater monitoring wells. 
REPORT: ATLAS submitted a report titled: -Conlinued Site hivextigation for G&M OH t)!6 " 
which summarized results of the February investigative activities. 
USTs Upgrade: During the month of Apri l G & M Oil had the USTs al the site upgraded to 
comply with the Stale and Federal Regulation o f December 28, 1998. Upgrades included: 
interior eposy liners, caihodie protection and striker plates. 

A G E N C Y CORRESPONDENCE: The LA Cotmly DPW received from G & M Oi l a 
"Underground Storage Tank Mandatory Compliance Questionnaire". The purpose o f the 
questionnaire was to verify and update USTs records on file by the DFW. Along with the 
questionnaire G & M Oil submitted all pertinent documentation and certifications for the USTs 
upgrade. 

F I E L D W O R K : ATLAS advanced one boring offsite at the Southland's 7-11 convenience 
store to a depth o f 60 feet bgs. The boring was completed as a groundwater monitoring well 
designated W-8. 
REPORT: ATLAS advanced one boring designated W-8 to a depth o f 60 feel bgs. A 
description of the work accomplished was presented in the report titled: "Groundwiiier 
Monilorin^ Report and Addidonai Well InMalhlion, GAM Oil Smtion 111 6". 
WASTE O I L UST R E M O V A L : ATLAS removed the 550-gallon waste oi l UST and 
collected one soil .'jample from beneath the UST and one soil sample from the stockpile o f soil 
generated during the US T removal 

REPORT: ATL.AS .submitted (he laboratory results to DPW from the analysis o f soil samples 
collected during the removal o f the 550-gallon waste oil tank. TPH-g. MTBE and BTEX were 
not detected in the soil samples. TPPH was detected at a concentration o f 30 mg/kg beneath 
the UST and 31 mg'kg in the stockpile. 



TABLE 1: CIIKONOLOGV OF liVENTS 
G&M Oil Company Station #16 

D i i l t 

2000 

Febmarv <̂  

A p r i l 14 

Ma> 16 

June ."̂ 0 

July 10 

Seplember 2S 

September 29 

December 6 

December 2'S 

2 0 0 1 

February 21 

M a r c h 13 

M a r c h 20 

A p n l 5 

June 19 

Augus i 14 and 1 5 

August 23 and 24 

Sep!embcr 6 

Event 

A G E N C Y ' C O R R E S P O N D E N C E : The R W Q C R submi l ie i i a lel ler lo G & M O i l comi i i en l ing 

on A T L A S S Uroundwaier M o n n o n n g Report for ihe Fourth Quarter 199') The R W Q C B 

required G & M O i l to per fo rmed weekly free-product removal and Ihe submit ta l o f ii Workp lan 

for remediat ion o f petro leum hydrocarbon 9nd M T B f . impacted groundwater . 

R E P O R T : A T L A S prepared and submi l led a report t i l led "Gromidwalei- Monitoring Report 
lslQmiri,_'r20(}0-

A G E N C Y C O R R E S P O N D E N C E : The R W Q C B submitted a leiter lo G & M O i l c o m m c n l i n ; ; 

on A T L A S ' S "Correc t ive Ac t i on P lan" dated March 15, 2000. The Plan was app iove t i w i th 

condi t ions. 

R E P O R T : A T L A S prepared a summary report t i t led: "Pilot Studies and TreaimenI Feasibiliry 

Evaluation" wh ich inc luded results o f a soi l vapor extract ion p i lo t test that had been per fo rmed. 

The results o f the vapor ex i rac i ion p i lo i test suggested an aver:ige 50- foo I effect ive radius o f 

inf luence. Due lo the affected soil in the capi l lary f r inge, the recommendat ion was made (o 

consider a l iqu id r i n ^ b lower in t:he event dual phase ex i rnc l ion became warranted in the future. 

R E P O R T ; A T L A S prepared and suhni i t led a report t i t led: "Groundwafer Monitoring Ri^porl 
2nd Quarter 2000 " 

R E P O R T : A T L A S prepared and submit ted a repod t i t led : "Groundwater Monitoring Report 
ird Quarter 2000" 

R E P O R T : A T L A S prepared and submit ted a report t i t led : "Revised Corrective Action Plan " 

as a result o l the pilot study and treatment feasib i l i ty evaluat ion. 

FIEI.,I> W O R K : Tanknology conducted tank l ightness test on i w o 8 ,000-ga l lon and two 
iO.OOO-gallon U S l s and produc i l ines. Results o f the tests indicated ihat al l USTs and product 
l ine passed the pressure tests. 

R E P O R T : A T L A S prepared and submi l led a report t i t led : "Groundwater Monitoring Report 
4''' Quarter 2000" 

A G E N C Y C O R R E S P O N D E N C E : The R W Q C B submit ted a letter to G & M O i l commen t i ng 

on A T L A S ' S Revised Correct ive Ac t ion Plan and their G toundwn ie r M o n i t o r i n g Repor t f o r ihe 

Toutth Quarter 2000. 

F I E L D W O R K : A T L A S advanced one soil bor ing designated W - 9 of fs i le ( downg iad ien l 

across Lambert Road in vacant lo t adjacent to grocery store) and comple ted the borehole as a 2-

inch diameter groundwater mon i to r i ng w e l l . A total o f nine soi l samples were col lected and 

analyzed for T P H - g , B T E X and oxygenates inc ludmg M T B E . The analyt ical results for a l l soil 

samples were non-detect, A groundwater sample was not co l lected. 

R E P O R T : A T L A S prepared nnd submi l led a report t i t led : "Workplan for Additional Site 

Assessment" proposing to dr i l l and sample four soil bor ings and instal l four groundwater 

mon i to r ing wel ls (W-9 , W - i O . W - l 1 and W-J2 ) to further assess the lateral and ver t ica l eMen l 

o f T P H affected soil and g ioundwater . 

A G E N C Y C O R R E S P O N D E N C E : The R W Q C B submit ted a letter to G & M O i l approv ing 

the June 19' Workp lan for Add i t i ona l Site Assessment w i t h condi t ions. 

R E P O R T : A ) I . , A S prepared and submit ted a letter repon to G & M O i l summar i z ing the results 

o f the M a r c h 1.^ f ie ld w o r k . 

F r E L D W O R K : Gradient instal led two ofTsile ( W - I O and W - 1 2 ) and one on-site ( W - l 1) 

groundwater mon i to r ing wel ls 

F I E L D W O R K : Gradieni conducted 3'" quarter 2001 groundwater mon i t o r i ngac i i v i i i e s . 

F I E L D W O R K : ProTech Petro leum Services, Inc. conducted a leak detect ion lest o f the 

product lines. One product l ine f rom the supreme gasol ine LIST fa i led the test. A l l other 

produci lines passed the test. 



T A B L E 1:CHRONOLOGY OF EVEN IS 
<;&M Oil C()nip:iiiy Sfntion #16 

OMe 

Sepii-'diher 1 4 

NiiwHibtr L"! and 14 

December 27 

2002 

J.myarv 14 

Febniary 14 and IS 

May 15 

July 12 

July 15 

October 8 

December 16 

2003 

April 28 

April 29 and 30 

May 12 and 13 

July 14 

August 14 and 15 

August 27 

September 5 

October 6, 2003 

Deoernbcr 9 and 10 

2004 

EvenI 

REPORT: Gradient prepared and submitted a report titled: ''Phase II Emiroiimental Sue 
A.isc.^'^menl Report and i " ' Quaricr 200! Groundwaii''' •'^•loiiiiorftig Report" detailing the results 
of the site iriveslJ^alion aclivilies conducted in Aupusl-
I ' lELO W O R K : Ci-adieni conducted 4'" quarter 2001 groundwater monitoring activities. 

REPORT: Gradieiil prepiircd and submilled a report titled: "Quarterly Groundii'oter Moniloring 
Report. Fourth Qiianer. 2001 " 

AGENCY CORRESPONDENCE: The RWQCB submitted a letter lo G&M Oil directing 
G & M to prepare a I'rclijiiinary Site Coticeptual Model, Interim Remedial Action Repoif, Site 
Characierizalion Report, Final Remedial Action Plan and Periodic Progress, Updates and 
Monitoring Reports. , 

F IELD W O R K : Gradient conducted 'st quarter 2002 grciundwaier monitoring aclivilies 

REPORT: Gradient prepared and submilled a report titled: "Preliminary Site Conceptual Model 
Report" 
AGENCY CORRESPONDENCE: The RWQCB submitted a letter to G & M Oil summan/inf; 
comments on the "/'reJiniincy Site Conceptual Model Report", approving proposed Interini 
Remedial Action Plan, and approving the insfallation of additional offsite groundwater monitoring 

wells. 
REPORT: Gradient prepared and submitted a report tilled; "Site Conceptual Model Report 
Quarterly Update, Second Quarter 2002 " 
REPOKT: Gradient prepared and submilled a report tilled: "Site Conceptual Model Report 
Quarterly Update, Third Quarter 2002 " 
REPORT: Gradient prepared and submitted a report tilled: "Site Conceptual Model Report 
Quarterly Update, l-'oiirth Quarter 2002" 

REPORT: Giadient prepared and submitted a repoii titled: "Site Conceptual Model Report 
Quarterly Update, First Quarter 2003". This summarized Ihe installation of the interim 
remedial action. 
FIELD W O R K : Gradient installed the four offsite groundwater nwi i toni ig wells. 

I ' lELD W O R K : Gradient conducted 2nd quarter 2003 groundwater monitoring aclivilies. 

REPORT; Gradient prepared and subniitted a report tilled: "Site Conceptual Model Report 
Quarterly Update and Additional Site Characterization Report, Second Quarter 2003". This 
summarized the installation of the interim remedial action. 
F IELD WORK. Leighlon Consulting conducted 3'" quarter 2003 groundwater monitoring 
activities. 
FIELD WORK: Leighlon Consulting replaced the well box on W-4 and W-1 . 

FIELD WORK: Leighlon Consulting cleaned and repaired well boxes on W-3, W-5 through W-
9, andW-12. 

REPORT: Leighlon Consulting prepared and submilled a report tilled: "Site Conceptual Model 
Report Quarterly Update and Addnional Site Characierizalion Report, Third Quarter 2003". 
This summarized ihe installation of lhc inierim remedial action. 
F IELD WORK. Leighlon Consulting conducted 4' quarter 2fl03 groundwater monitoring 
activities. 



TABLF I: CHRONOI.OC^' OF- EVENTS 
G&M Oil Company Station #16 

Da(t 

February 4,2004 

March l5anJ 16 

Apri l 15, 20(M 

May 20 and 21 

July 15,2004 

July 27and2R 

Kvcnl 

RF^PORI: Leighlon Consuhing prepared and .'^ubiiiiiied a repon iided: "She Cuncepiual Model 
Reporl Quarterly Update iind Addiliimal Sile i.'harac!er]zalion Report, Fminh Qiiiirtcr 2003". 
This suniniiirizcd die insiallaiion of the inlerim remedial action 
F fE l J ) \VORK: Leighlon Consuhing conducled T' quarter 2004 groundwater rnoniioring 
aciiviiies 

Rf.PORT: Leighlon Consulting prepared and .•-ubmilled a report tided: "'Site Conci'pluiil Model 
Report Quarterly Report, First Quarter 2004 ". This summarized the installation of the interim 
remedial action. 

I-IELD WORK: Leighlon Consulting cimdiicted 2"" quaner 2004 groundwaier inoniioimg 
aciiviiies. 
RKPOUT: Leighlon Consulting prepaied and siibmiiied a report tilled: "Site Conceptual Model 
Report Quarterly Report, Secoitd Quarter 2004 " 

FIELD WORK: Leigtiton Consulting conducled 3'" quarter 2004 groundwaJer monitoring 
attivi i i ts. 
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TABLE 2: SUMMARY OF WELL DATA 
GSM Oil Company Station No. 15, Whiltier, CA 
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TABLE 2; SUMMARY OF WELL DATA 
GaM Oil Company Station No. 16, Wtiittier, CA 
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H;l4'20n2 

1I/I2/20O3 

; / l ! / 2 0 0 2 

5/n/2onJ 
S/ l i / IOOl 

12(9/2003 

3/9/2(» l 

i/IWiOO." 

7/28/200* 

l i / i 3/201! 1 

2/14/2002 

S/21/2»( i ; j 

»'14/2002 

I l ' [ 2 /20n2 

2'13/2003 

i/12/2003 

K/14/2003 

12/9/2 0O3 

3/ll}/20(W 

WI /20O4 

7/27/2004 

P r o d u c I 

DTF 

( f t c l ) 

N'/V 

N'A 

N.A 

46 05 

47 25 

47 11 

4 ) 2 2 

N/A 

NvA 

N.'A 

N'A 

N/A 

N/A 

N/A 

N/A 

N'A 

S'.A 

N/A 

N/ft 

N/A 

N/ f l 

S'/fl 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N.'A 

N/A 

N/A 

N'A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

D e p t h In 

VVaEer 

D I I V 

( f e e l l 

4 1 i5 

44 K" 

4f. -It 

4(. 10 

47 2!' 

J I 11, 

47 M 

47.31 

AK ffl. 

50 00 

50 (SO 

50. »S 

43 57 

44 10 

44 Ml 

4 5 1 : 

4fi 54 

47 OK 

J t '5 

4fi 05 

ax 0" 

J9 25 

49 7ii 

50 04 

45 00 

45 40 

45 W 

4*1 59 

47 H6 

4S 40 

47 h3 

47 KO 

49 3V 

SO 50 

51 01 

50 72 

43 K4 

44 25 

44 80 

4S.30 

4& 61 

47 21 

abM 

lit fi8 

48.] 7 

49 3 5 

49.90 

SO. 16 

z 
St41k W a I t T 

K iev S W K 

flrcl) MSL 

I29 9fi 

l : 9 4^ 

1 29 01 

I2> 2 ! 

12/0.1 

I 2 M 5 

12h 35 

127 0 " 

123 45 

12J 11 

12171 

123 45 

129 95 

129 42 

12S92 

12K40 

I2S9S 

l2Cj4d 

127 17 

127 47 

125 44 

124 27 

IZ l 76 

123.48 

129.HK 

129 48 

128 98 

128 29 

127 02 

126 4S 

12725 

127 OK 

12549 

124 3a 

123 84 

134.16 

129 89 

129 4» 

12H.93 

138.43 

127 1 ! 

127 13 

127 07 

137.05 

125 56 

124.38 

J2 i K! 

I23 . i7 

A 

o f W t l l B o i 

( f e d ) M S L 

1?- 76 

175 76 

175 76 

175 16 

1 75 76 

175 76 

1 75 76 

17576 

175 76 

175 76 

175 76 

17S 76 

173 71 

173 71 

173.71 

173 71 

17.1.71 

173.71 

171 71 

17! 71 

17.1 71 

17! 71 

17 3 ( 1 

173 71 

175 30 

175 30 

17S.30 

175 30 

175 30 

175 30 

175 30 

I7S.30 

1 75.30 

175 30 

175 30 

175..30 

174.04 

174 04 

174.04 

174 04 

174 04 

174 04 

174 (14 

174 04 

174 04 

174 04 

174 04 

174 04 

B 
FI .F .V 

T o p of 

CaaiR£ 

( fee l l 

M S L 

174 1] 

174 11 

174 11 

174 11 

174 11 

174.31 

1 74.31 

174.11 

17431 

174.31 

17431 

174 31 

1 73 52 

17! 52 

173 52 

173 53 

173 52 

1715! 

173 53 

173 52 

1 73 52 

1 73.52 

J U.^H 

173,52 

174.88 

174 518 

174 8 ! 

174.S11 

174 88 

174 88 

174.88 

174 88 

174 88 

174.88 

(74.88 

174 88 

171 7! 

173 73 

173.73 

173.75 

173.7! 

173 73 

173.73 

1 73,73 

173.73 

173.73 

173.73 

173.7! 

- l A - B I 

R i s t r 

H t i g h l 

( f r e l ) 

1 4 -

1 45 

-1 15 

•1 45 

•1 15 

•1 45 

•r 45 

-1 45 

•1 J5 

-1 45 

-1 4S 

-1 45 

.0 19 

.0 19 

-0 19 

•0 19 

.0 19 

43 19 

.0 19 

-0 19 

•0.19 

-0 19 

-0 19 

-0.19 

-0 42 

-0 42 

-042 

-0.42 

• 0 42 

-0 42 

-0 42 

.0.42 

-0 42 

-0 42 

-0.42 

-0.43 

•0 31 

0.!1 

-031 

0.31 

-0 31 

•0.31 

43.31 

•0.31 

-0.31 

•0.31 

-0 31 

J3.3t 

T« (a l 

Dep th 

( feet ) 

-•1 ' '5 

61 Ml 

61 ^0 

61 8(1 

61 8(1 

61 80 

61.80 

61 80 

61 80 

61 80 

J. I 80 

61 80 

62 20 

62 50 

62 50 

62 60 

62 50 

62.50 

63.50 

62 50 

63 50 

62 50 

6 ; 50 

63-50 

63.!5 

63 6 ' 

63 67 

64.00 

63 67 

61.70 

63.67 

63 67 

63 67 

63 70 

63.70 

61.70 

58 10 

58.90 

58.90 

59.20 

58 90 

58.90 

58 90 

58.90 

SB 90 

58.90 

58.90 

58.90 

C W Mea*^urc 

D e s c i p l i o n 

Ji-rl-.L iTfl* 



TABLE T. SUMMARY OF WELL DATA 
G&M Oil Company Station Ho- 16, Whittier, CA 

W e l l N u m b t f 

MVS | i 

M W I J 

M \ \ 15 

VIW 16 

Date 

n i 12 : ( n n 

o > i ' i i . ; o o i 

l2'Oi>M0.! 

0»;IO'JMM 

0 5 i ; i ' ; o i > i 

07/27/2004 

0 5 . 1 2 / i M l 

0H'M/2(M11 

12 0'l'2TO.i 

OS'l»/20fl4 

l)5/2W2l>M 

O7/27I2O00 

O S ' l M O n i 

Otl'ia/2O0) 

I2/09(20U! 

01'IO;2(1()J 

fi'ilvioiyi 

07/27/2004 

05/ i2 ' ;no3 

Oh'H/21XI! 

I2.0'/2I)«.1 

Ol'1ft'2t«)4 

0V;i'21K>4 

07 ••2 7/2004 

D c p l h Eo 

P r u d u c i 

D T P 

( f f C l ) 

N A 

N A 

H-?, 

N'A 

S A 

N/A 

^: A 

N A 

S A 

N'A 

N'A 

rJ/A 

N'A 

N'A 

N,A 

N'A 

N'A 

N/A 

N'A 

N'A 

N'A 

N/A 

N/A 

N/A 

L l ep i n lu 

W a t e r 

U I W 

4S 51 

Jf-7S 

47 )J 

4S.55 

4 ^ 0 4 

4 * 2 0 

4(. 14 

4ft 39 

4U..! 1 

4a 4« 

50 02 

^ J i O 

46.42 

46.51 

4« 12 

49.32 

J9.711 

50.09 

JS.S6 

4XK 

SI). 50 

51 K 

S2.2K 

52.5S 

/. 
Sta t i c W a t t r 

Etev S W E 

( feet ) M S L 

1:7 0 i 

1 :/• ' 1 

123 17 

1 ; 1 ^'1 

12.i 50 

12,1 .14 

121.10 

I2(H65 

124'IJ 

12.; l i 

12122 

119 74 

127 25 

127 It. 

125 55 

121 15 

12.1 SB 

12i.5J 

127 I'l 

127.40 

125 fil 

i;4.15 

I 2 J « 

123,6S 

A 

L L L V I n p 

o f W e l l B o . 

(fcel> M S L 

! 72 S5 

I72.S5 

172.Ji5 

172 S5 

I72.h5 

172.1*5 

1 7.1 S5 

17.1 US 

1 7.i K5 

l 7 i K > 

i ; j B 5 

173 K5 

174 00 

i ;4 00 

124 00 

174 00 

174 00 

174.00 

I7h W 

176.60 

176 60 

176 60 

176.60 

176.60 

u 
t L F . V 

T " p o f 

I f e t t ) 

M S I . 

1 ;2 5J 

1^2 54 

172 54 

172.54 

IT25J 

172 54 

1 7.1 24 

1 7.1 24 

171 24 

1 7.1 24 

1 7.1 24 

17124 

171 ()7 

1 M 67 

1 7.1 67 

I 7 i 157 

1 73 67 

173 67 

176 20 

176 20 

176 20 

176 20 

176 20 

176 JO 

- l A - B ) 

R iser 

H f i g h t 

( fee l ) 

LI -\ 

-a 11 

•U3I 

-1111 

-0.11 

-0.31 

-0 61 

-0 61 

- l ' 6 l 

-0 61 

-0 61 

.061 

-0 11 

-0 31 

-0 3.1 

-0 11 

- 0 " 

•0 33 

-0 40 

-OaO 

-O40 

-0 40 

-0 40 

-0.40 

l u t i l 

Dep th 

( fee t l 

'S i l ' 

5fl IK 

5h 3K 

id 40 

1)140 

5K.40 

60 45 

60 45 

i J I 4 i 

« )4S 

- 6 0 4 5 

60 45 

51' 55 

5K.55 

5B55 

5,155 

5K55 

SS.55 

5! ^0 

S» 50 

5H 50 

5(1 50 

51(50 

5 ( 5 0 

G W M e a s u r e 

D e ^ c r i p l i o n 

SU1-=Siiii,U'Fiici]lt-svkin 

h / ^ i N,H •^^..,|.,|,lf 



TABLE 3: SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
G&M Oil Company Station No. 16, Whittier, CA 

Sample 

I den l l f i ca l l on 

SOIL 

W- l -35 ' 

W-1-5S' 

B - l 2 ; t t - l - L S ' 

U-L i /W-2-30 ' 

B- I2 /W-2-15 ' 

W-3-5' 

W-3-10' 

W-3-IS' 

W-3-20' 

W-3-25' 

W-3-30' 

W-3-35' 

W-3-»l)' 

W-3-t5 ' 

W-3-50' 

W-4-10' 

W-^-20' 

W-1-31)' 

W-1-10' 

\V - l - i 5 ' 

W-5-10' 

W-S-20' 

W.5-3D' 

W-5-3S' 

W-5-tO' 

Sample 

Date 

03/31"»2 

03/3 !••« 

0-1/16/92 

04/ l( i / ' ) l 

Oin6:'>l 

O9'03,'97 

09/03.'97 

0y,'03/97 

0')/O3/97 

09/03/97 

09/03/57 

09/03/97 

09/03/97 

09/03/97 

09/03/97 

02/24/9S 

02/24/98 

02/24/98 

02/34/9S 

02/74/98 

02/I9/9S 

02/19/98 

02/19/98 

02/19/9S 

02/19/98 

EFHs 

--

--
-
- • 

~ 
-

•MO 

":|0 

•=10 

•-'10 

14 

<[0 

<I0 

<]!) 

<I0 

-=10 

V F H s 

( m p / l i f l 

6.0 

1,100 

e-| 0 

•=1 0 

1,200 

ND 

ND 

ND 

ND 

2.5 

ND 

ND 

1.780 

2B4 

3.610 

• ; ] 0 

•=1.0 

<l,0 

2.5 

160 

<:1.0 

•=10 

<I.O 

•=1,0 

<:|.0 

Benzene 

d i p / l i c l 

81 

8700 

•:5 

•=5 

soon 

ND 

ND 

ND 

ND 

ND 

5 

10 

4,300 

810 

9.300 

<i 

-~S 

<i 

31 

1,240 

t5 

•=5 

<5 

<i 

<i 

Volalile Organic Compounds 

Ecliylbenzene 

(ue/kg) 

<so 

44,onn 

<5 

Hi 

30,000 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

}2,9m 

17,000 

163,000 

<5 

<5 

-=5 

•=5 

1.640 

<; 
<5 

< • $ 

<i 

<J 

To luene 

(aslks) 

130 

10,000 

•=5 

-; 
14,000 

ND 

ND 

ND 

ND 

ND 

ND 

18 

27.000 

4.000 

48.000 

<5 

<5 

• i j 

11 

2,600 

<5 

<5 

•;5 

<5 

<5 

Xylenes 

(uB/ka1 

320 

41,00(1 

•-5 

--5 

74,00(1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

164,0(11! 

26,00(1 

1.16,000 

<15 

' 15 

•=13 

=;|5 

13,40i l 

<15 

< l i 

*15 

<]5 

<15 

Oiygenaies 

DIPE 

-

-

--
--

ETBE 

lup/kr l 

--
--
--

--

--

T A M E 

( u W k p l 

--
-

--

MTBE 

tuelhs) 

ND 

ND 

32 

FiV 

1,700 

2liO 

25 

?,400 

1,200 

9,600 

•;|0 

-•10 

1.1' 

2,OtlO-

2.650-

-•io 

•MO 

•10 

^10 

1 57* 

T B A 

luWk l i l 

TRPH 

(mfl/kal 

p,.gt I or j 

file:///V-l-i5'


TABLE 3: SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
G&M Oil Company Station No. 16, VVhiilier, CA 

S a m p l e 

I d c n i i r i c a l i o n 

w - ^ - 1 0 ' 

W - 6 - 2 0 ' 

W-6-31) ' 

W - S - 3 5 ' 

W - 6 - 1 0 ' 

W - 7 - 1 0 ' 

W - 7 - : 0 ' 

W - 7 - 3 0 ' 

W - 7 - J 5 ' 

W - 7 - 1 0 ' 

W - 8 - 5 ' 

W - 8 - l « ' 

w - 8 - i ; -

w - 8 - : ( i -

W - 8 - 3 0 ' 

W - 8 - 4 0 ' 

W - p - 5 ' 

W - 9 - 1 0 ' 

W - 9 - 1 5 ' 

W . 9 - 2 0 ' 

W - 9 - 2 ! ' 

W - 9 - 3 0 ' 

W - 9 - 3 5 ' 

W - S - 4 0 ' 

W - 9 - 1 S ' 

S a m p l e 

D a l e 

02 /20 /98 

0 2 ' 2 0 / M 

02 /20 /98 

02 '20 /98 

02/20/98 

02/20/98 

02 /20 /98 

02/20/98 

02 /20 /98 

02/2O/9S 

01 /18 /99 

O l / l S / 9 9 

01 /18 /99 

O l / l S / 9 9 

01 /18 /99 

O I / I S / W 

03/13 /01 

03 /13 /01 

0 3 ' N ' 0 1 

03 /13 /01 

03 /13 /01 

03 /13 /01 

03 /13 /01 

03/13/01 

03 /13 /01 

E F H s 

( m p / k p t 

t | 0 

< I 0 

< 1 0 

< 1 0 

< 1 0 

•MO 

< 1 0 

< 1 0 

< 1 0 

< i O 

13 

< I 0 

< i O 

•=10 

<w 

•=10 

--

- • 

- • 

-
--

V F H s 

( i t i W k F ) 

t l . O 

' 1 . 0 

< I .O 

•^1 0 

<1.0 

•=1 0 

• : l . 0 

^ 1 , 0 

<1.0 

<1.0 

912 

31 

•=1,0 

< I .O 

•=1.0 

•=0.5 

<0.5 

<0.5 

< 0 . i 

< 0 . i 

<0.S 

<0.5 

^ O . i 

<0.5 

B e n z e n e 

( u e / k B ) 

<5 

•=5 

<5 

<i 

<i 

•=5 

<5 

<5 

•;5 

<5 

2,()Sn 

<2i 

•=5 

<S 

•=5 

<2.0 

t 2 . 0 

<2 0 

•=2.0 

c2 0 

t 2 . 0 

<2.Q 

•:2.0 

<:2.0 

V ' o l a l l J e O r g a n i c C a m p o i i n d s 

E t h y l b e n z e n e 

( u e / k e l 

' 5 

^^5 

<5 

<5 

<5 

•=5 

<i 

^5 

<5 

-=5 

31 ,900 

72 

-:; 
9 

<5 

--2.0 

•=2.0 

<2.0 

•=2.0 

-=2.0 

<2.0 

•:2.0 

<2.0 

•:2.0 

T o l u e n e 

( u B / k e ) 

<5 

^5 

<S 

<5 

e< 

•=5 

<5 

^5 

<5 

•=5 

2 5,'I DO 

177 

•=5 

•=5 

<5 

<2.a 

•=2 0 

•^2.0 

•=2.0 

•=2 0 

t 2 . 0 

<:2.0 

<2 0 

<2 .0 

X y l e n e s 

( u e / k E > 

< I 5 

t | 5 

" : | i 

<15 

< I 5 

<:|5 

<15 

<15 

• : |5 

<[S 

137,00(1 

I J O O 

= 13 

< I 5 

<15 

<4.0 

<4.0 

<4 0 

--4.0 

•=4.0 

•:4.0 

<:4.0 

<4.0 

' ;4 .0 

D [ P E 

( l i p / k p l 

--

--

<5.0 

-.;•() 

•-S 0 

•=5.0 

•=5 0 

•;5.o 

•=5.0 

<5.0 

<5.0 

E T B E 

( u p / k p l 

--

' -5 .0 

•=5 0 

• 5 0 

' i \ l 

•=5 0 

•=5.0 

i J U 

<5 0 

<5.0 

O i y g t n a l e s 

T A M E 

l u f f / k a l 

--

< s o 

• 5 0 

••? 0 

••5.0 

• 5 0 

•i5 0 

- 5 0 

-•SO 

- 5 . 0 

M T B E 

( u f l / k e i 

•-•10 

- 1 0 

• 10 

• 10 

••• 10 

' - 1 0 

• - I 0 

i n . j ' 

• '10 

I S -

1.340 

n o 

400 

93 

13 

- ? 0 

•-•s l l 

• • ? o 

- 5 . 0 

• 5 0 

•;5 0 

- 5 . 0 

-•SO 

- 5 . U 

T I I A 

( u c ' k E ) 

•••200 

• 2 0 0 

• - ;oo 

' . : o o 

•=200 

•=200 

< : o u 

e ; o o 

<200 

T R P H 

( m p / k p ) 

-

PagtioC 



TABLE 3: SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
G&M Oil Company Station No. 16, VVhillier, CA 

Sample 

Iden t i f i ca i i c i i 

W-lO-5' 

w - i o - i o ' 

w - i o - i S ' 

w-in-io' 
W-lO-25' 

w- io-JO' 

W-I0-3S' 

W-10-40' 

W-10-4S' 

W-10-5«' 

W - l l - S ' 

w - i i - i o ' 

W - l l - 1 5 ' 

W-11-20' 

W - l l - 3 5 ' 

W - l l - 3 0 ' 

W - l l - 3 5 ' 

W-11-40' 

W- l l - 45 ' 

W- l l -S f l ' 

W-12-5' 

W-12- l« ' 

W-12-15' 

W-12-20' 

W - n - 2 5 ' 

W-12-30' 

W-12-35' 

W - l l - l O ' 

Sample 

OS.'15/01 

08/15.'OI 

0W''15''l)l 

OS/15/01 

08/15/01 

08/15/01 

ne/15/01 

US/15/01 

0E/I5/0I 

OB/15/01 

OS/14/01 

08/14/01 

08/l4'01 

08/14/01 

08/14/01 

OS/14/01 

08/14/01 

OS/14/01 

08/14/01 

OS/14/01 

OS/14/01 

OS/14/01 

08/14/01 

08/14/01 

08/14/01 

OS/14/01 

06'M/01 

OR/N/OI 

E F H s 

<5.0 

t5.0 

<s.a 

<5.n 

•:5.0 

<i.a 

<5 0 

•:5.0 

<i.O 

<5.0 

^5 0 

<3.0 

•;i.o 

•:5.0 

<i.O 

^5 0 

<5.a 

<5 0 

<5.0 

<5.0 

IS 

^5 0 

•;5 0 

<:5.0 

<5.0 

^5,0 

-=5,0 

<S.0 

V F H s 

(me/kB) 

<0,50 

<I.O 

•=1.0 

<1 0 

•^0.50 

•=1.0 

<0 43 

<0.40 

-:0,B6 

<039 

<Cl9(l 

•<0.45 

•<fl.4:i 

-•=0.41 

<o,a.i 

•;! 0 

<0.87 

•<0.40 

•<0.50 

-<0.44 

••=0.50 

•<0 41 

•;o.B9 

•eO.43 

<0.7a 

•<0.40 

-

Vo la t i l e O r g a n i c Compounds 

Benzene 

<2.0 

-

<2.0 

•:l 7 

<1.6 

-
<).(• 

<l.5 

<1.7 

<].6 

" 
-
-

7.0 

<2.0 

<-1.6 

<:.o 
•;i ; 

^1.7 

•;i 6 

E t h y l benzene 

( u W k p l 

^2.0 

-
<3 0 

^1.7 

<l .6 

•;l.6 

-
<l 8 

<1.7 

<l .6 

-
-

<\.6 

":2.0 

-

<1.S 

<3 0 

•=1.7 

<[ 7 

•;| 6 

To luene 

(uplkp) 

<2.0 

-

" 
•:2 0 

-
<1.7 

<1 6 

<).(, 

-
11 S 

<1.7 

<1 6 

-
<1.6 

<2.0 

" 

<1 S 

<3 0 

<1.7 

~ 
<1 J 

-
<1.6 

Xv len f s 

(uB/kBl 

<4 0 

-
-

<4.0 

2.0 

<3.2 

" 
<3.2 

-
•^3.6 

<i.f 

<3.3 

-
-
-

<3.2 

C4.0 

" 

••-i.t, 

<:4.0 

<.1.4 

-
• i M 

•^",.2 

0\5 'genales 

DIFE 

•=5 0 

<5.0 

a 2 

<d 0 

<3.9 

^4,5 

<4.3 

<4.l 

-
-'4 0 

•-S.0 

<4.4 

<-S.O 

- '4.1 

' 4 . 1 

- 4 0 

E T B E 

l u c / k p l 

^5.0 

«5(1 

' : « ' 
«4 0 

<1« 

•;4.5 

m 
<4.l 

.14 0 

<5.0 

<4.4 

<S0 

.14 1 . 

<4 1 

~.A ') 

T A M E 

(uWkBl 

•=5 0 

-

<5 0 

••:4 2 

-•-4 0 

<,'.^ 

-
^4 5 

14..1 

<4.I 

-

--4.(1 

•5.0 

•=4 4 

-15 0 

.•4 1 

.'4 "• 

• 4 0 

MTBE 
f up /ko t 

.•5 0 

- 5 0 

.1S 

24 

<.19 

^4 5 

•=4.1 

<4 1 

••4 0 

•••5.0 

•:4.4 

•=5 0 

<i 1 

•4 1 

14 

T B A 

••50 

•:50 

'12 

<:40 

• ; « 

•;45 

«.' 
• i4 l 

•40 

'10 

••J4 

-IJO 

-•.;.i 

• • I I 

• JO 

T R P H 

(mWkL-) 

-5(1 

6,4 

S.2 

7.6 

•=5 0 

-

Pigt 3 or! 



TABLE 3: SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
G&M Oil Company Station No. 16, Whittier, CA 

Sample 

Iden t i r i ca l i on 

MW-L3-S' 

MW-[3-10 ' 

MW-13-15' 

MW-13-20' 

MW-13-25' 

MW-13-30' 

MW-13-35' 

MW-13-40' 

MW-13-45' 

MW-13-50' 

MW-13-55' 

MW-13-60' 

MW-I4-S ' 

MW- l ^ - IO ' 

MW-14-15' 

MW-13-10' 

MW-14-35' 

MW-M-JO' 

MW-14-35' 

MW-14-4(I' 

MW-14-15' 

M lV -N-50 ' 

MW-N-S5 ' 

MW-14-60' 

Sample 

Da le 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/0,1 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/39/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

04/29/03 

EFHs 

(me/kB i 

47 

34 

<5.0 

<5.0 

<5.0 

5-5 

9.S 

<S.O 

12 

•=5.0 

13 

<5.0 

<i.O 

=5.0 

6.H 

SJ 

'S.a 

=5.0 

<5 0 

<5.0 

=5.0 

=5.0 

•:5.0 

=5.0 

V F H s 

<1.0 

<1.0 

<1.0 

<\.o 
= 1.0 

= 1.0 

= 1.0 

<I.O 

<1.0 

^1.0 

<l ,0 

11 0 

= 1.0 

= 1 0 

= 1.0 

<I.O 

<I.O 

= 1.0 

<I.O 

<I.O 

<1.0 

<I.O 

= 1.0 

-=1.0 

Benzene 

( i iWkp l 

= 1 7 

=2.4 

•:2.0 

= 1.6 

<1.7 

<1.7 

<1 ft 

= 1.6 

= 1 6 

70 

= 1.7 

=;.3 

<].S 

<] 8 

<1.7 

<i .e 

<i.e 

•;1.7 

<1.6 

= 1.7 

<1.7 

= 1.7 

= 1,7 

= 1.7 

Vo la t i le O r g a n i c Compounds 

Et i iy ibenzene 

fue/kB> 

<l ,7 

=2.4 

=2.0 

= 1.6 

= 1.7 

= 1 7 

< l 6 

= 1.6 

<1,6 

4.5 

= 1.7 

=2.3 

<1.R 

<1.S 

= 1,7 

= 1.8 

= 1.8 

<l .7 

= 1.6 

= 1,7 

= 1.7 

= 1.7 

<1,7 

= 1.7 

To luene 

(ue /kp l 

= 1 7 

=2.4 

<2,0 

<1.6 

= 1 7 

= 1.7 

= 1.6 

= 1.6 

= 1.6 

= 1.7 

<l .7 

=2.3 

= 1.8 

= 1.S 

= 1,7 

= 1 8 

= 1,W 

<\J 

<l.6 

= 1.7 

= 1.7 

<1.7 

= 1.7 

= 1 7 

Xylenes 

(up /kp l 

=3.5 

=4 7 

<4.0 

=32 

<3 4 

-=3 3 

<,.2 

-=3.3 

=3 3 

=3.4 

=3 3 

=4 5 

=3.6 

-=3.6 

<3.5 

=3,S 

=3.5 

m 

=3.2 

=3.3 

<3.4 

=3.4 

=3.4 

=3.4 

DIPE 

=4.3 

=5.9 

=5.0 

=4 1 

=4.2 

«4.l 

=40 

<4.l 

=4.1 

=4.; 

<4.l 

=5.7 

<4.S 

=4 4 

=4.3 

= 4.4 

=4 4 

•^4,2 

=4.0 

=4.2 

=4.2 

=4 2 

=4.2 

=4 2 

E T B E 

(uE/ke l 

=4.3 

=5.9 

=5 0 

=4.1 

=42 

=4.1 

=4.0 

=4.1 

=4.1 

<4.2 

=4.1 

=5 7 

=4.5 

=4.4 

=4..^ 

=4 4 

=4 4 

= 4 : 

<4 0 

•=4.2 

=4.3 

= 4 : 

=4.2 

=4 2 

0 \ y g e n a l £ s 

T A M E 

iuE /kp l 

=4.3 

=5.9 

=5 0 

=4.1 

=4 3 

=4 ! 

=4 0 

=4 1 

=4.1 

•M.2 

=4 1 

=5,7 

=4.5 

<4.4 

•̂ 4 1 

=4.4 

' 4 4 

=4.2 

<4.0 

=4.2 

=4.2 

=4.2 

':4.2 

=4.2 

M T B E 

(up /kp l 

=4 1 

= 5,9 

=5 0 

=4 1 

=4.2 

'•i.: 

=4.0 

=4.1 

=4 1 

11 

5.4 

=5 7 

=4.5 

=4 4 

<4,.i 

=4 4 

'A J 

=4.: 

<.4 0 

' • 4 : 

=4.3 

130 

fl'l 

33 

T B A 

(up /kp l 

=43 

=59 

=50 

=41 

=42 

=41 

=4D 

=41 

<4I 

^42 

=41 

<57 

=45 

=4 J 

=41 

=4i 

=44 

=4? 

=4'1 

=4> 

<42 

<4: 

=42 

=4? 

T R P H 

IniE/kE) 

1 

P ^ B = 4 o f ^ 



TABLE 3: SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS 
Gi&M Oil Company Station No. 16, Whittier, CA 

Sample 

I den l i f l ca l i on 

MW-15-5' 

MW-IS-IO' 

MW-15-L5' 

MW-15-2n' 

MW-IS- I5 ' 

MW-IS-30' 

MW-LS-3S' 

MW-15-40' 

MW-15-15' 

M W - l i - 5 0 ' 

MW-1S-5S' 

\ fW-15-60' 

MW-16-5' 

MW-16-10' 

MW.16-15' 

MW-16-20' 

MW-16-25' 

MW-16-30' 

MW-16-35' 

MW- i6-40 ' 

MW-16-45' 

MW-16-50' 

MW-16-55' 

MW-16-60' 

Sample 

Da le 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/05 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30v03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

04/30/03 

E F H s 

(mE/ks) 

10 

<5 0 

S.9 

<5.0 

=5.0 

S.T 

S.7 

•=5.0 

6,1 

•:5.0 

<5.0 

1.7 

29 

6.1 

6.2 

5.6 

••5.0 

6,4 

=5.0 

6,2 

7.2 

<5.0 

<5.0 

12 

V F H s 

fmE/ke) 

<l .0 

< l 0 

<I.O 

<I.O 

•=1.0 

= 1 0 

<l,0 

o . o 

<\.o 

<] 0 

<1,0 

<1.0 

<:1.0 

<I.O 

<].0 

11.0 

< I .O 

<1 0 

< l 0 

<1.0 

• ; | 0 

<1.0 

<\.o 
<I.O 

Vo la t i le O r g a n i c Compounds 

Benzene 

(ug/kg) 

<] 1 

<2.(l 

<1.7 

= 1 6 

<!.(, 
<1.6 

<l, f i 

•:K8 

<7<) 

•=1 8 

2.6 

<2.0 

' ;2 .0 

<i.e 

i L ? 

•=1.6 

< l . 7 

•=1.8 

<\J 

<l.5 

•=80 

<1 7 

<1.7 

<2.0 

E t h y l benzene 

("up/liBl 

<]J 

<2.0 

•;| 7 

' \ 6 

<1.6 

t l . f t 

•=1,6 

•m 

<79 

•=1.8 

<\.6 

<2,0 

<2.0 

<I.S 

•=1.7 

<).6 

<1 7 

<i.S 

= 1.7 

= 1 K 

•;80 

= 1 7 

'!.'' 
<2.0 

To luene 

(oB/kBl 

<1.7 

<2.0 

<1.7 

<1 6 

<].6 

<1.6 

•=1.6 

^88 

<79 

t l . S 

<1.6 

<2.0 

«2.0 

•:|.S 

c|.7 

= 1.6 

= 1.7 

•:|.8 

= 1.7 

= 1.8 

<80 

= 1.7 

= 1.7 

=2 0 

Xy lene ! 

<3.5 

<4.0 

=3.4 

=3.3 

=3,2 

=3.2 

=3,1 

= 180 

= 160 

•:3.5 

=3,3 

<4.0 

=4.0 

<3.5 

<S.5 

=3.3 

<3.5 

=3.5 

=3 4 

=3 3 

= 160 

=3.4 

<3 ,s 

=4 0 

Oxygenates 

D I P E 

=4 4 

= S0 

=4.2 

=4.1 

<4.l 

=4.0 

=3,y 

=220 

=200 

21 

<4.1 

<;.o 

=5 0 

=44 

• • 4 . ! 

=4.1 

=4.3 

=4.4 

=4.2 

=4.4 

= 2 0 0 

=4 2 

=4.3 

=5.0 

ETBE 
(UP/kpl 

=4 4 

<5 0 

=4.2 

=4.1 

<4.l 

=4.0 

=3.9 

=220 

=200 

•r.A a 

<4 . l 

<!.ri 

=5.u 

=4 4 

<;4.1 

=4.1 

<4 3 

=4.4 

=4.2 

<4d 

=200 

=4 2 

=4 3 

=5.0 

T A . M E 

fup/kp) 

=4.4 

=5.0 

=4 2 

=4.1 

<4.l 

=4.0 

=3.« 

=220 

=200 

<4A 

<4.I 

=5.0 

=5 0 

• • 4 . 4 

C4 3 

= 4 1 

=4 3 

=4.4 

=4.2 

=4.4 

=200 

=4.2 

=4.3 

=5 0 

M T B E 

l-sike) 

=44 

=5.0 

=4.2 

=4.1 

<4.l 

34 

.34 

530 

450 

200 

=4.1 

=5 0 

=5 0 

= 4.4 

'.4 3 

= ̂ . l 

=4.3 

=4.4 

=4.2 

130 

1 ,^m 

n o 

= 4.1 

23 

T B A 

(uu/kB) 

=44 

=50 

=4; 

=4 

<4! 

=40 

=3'> 

=4,400 

=4,000 

<A4 

=4! 

=5C 

=50 

••Ai 

=J- . 

=41 

=4:. 

=41 

=42 

<4i 

=4,000 

=4: 

=4' 

= 50 

1 T R P H 

(me/kB l 1 

NOTES' 

Sail aamplsfi cali&cledf'Qm W-1 ana W-2. W-J through W-? (EPA MelhoOs 8015/&020) 

So>l samplBg coliflcleO Irorn W-J snO W-&, mafhod^ unknoift^ 

• (EPA N^slhod B^eOAJ 

Sc-I samples collflclfld from W-9ihr&jg i iW-16 (EPA ^^e[hods 8015^326^BJ 

EFH* •!• ExtTBctable PUBI Hydrowrtwn? 

VFHs ' VolBUIa Fi>al KLydrocartJor.s 

TRPH = Tota] Rscoverabid PaLrDlHU"; HyOlOCafCKins 

nig^kg"milligrams per h^lc^rama or parls per mjllion 

ug^hg^=rviic,iogrArri$ ptii kiiograrrig oi pai& per hilhan 

<l . j |0 ' leaa thanJatroralorv dareclon liTtii 

soil sanpis -iOi arai^'iei: 



TABLE 4: 
SUMMARY OF 

GROUNDWATER ANALYTICAL RESULTS, 
G&M Oil Company Station No. 16 

Ui 

(— 

r 

o 

Sample (D 

W-1 

\V-2 

W-3 

Sample 
Date 

1 1/13/01 
O2/M/02 
05/21/02 
08/14/02 
11/13/02 
02/13/03 
05/13/03 
08/15/03 
1 2/09/03 
03/09/04 
05/20/04 
07/2S/04 

I i/13/01 
02/14/02 
05/21/03 
08/14/02 

11/13/02 
02/14/03 
05/12/03 
08/15/03 
12/10/03 
03/09/04 
05/20/04 
07/28/04 

11/14/01 
02/34/02 
05/21/02 
OS/[4/02 

11/13/02 
02/14/03 
05/13/03 
08/15/03 
12/10/03 
03/09/04 
05/20/04 
07/28/04 

KFHs (mg/l) 

n 
<0,50 

2.5 
2.1 

6.5 

2.3 
<I0 
5.3 

<5.0 
4.S 
4.0 
1,6 

<0.50 
<0,50 

1.7 
3.2 

1.2 
1.2 

<5,0 
<5,0 

17 
19 
12 

3.6 
2.3 
1.9 
1.4 
1.4 

0.70 
<0.50 

VFH*(«g/l) 

44,000 
42,000 

5,000' 
3,900 

13,000 

6,800 
14,000 
10,000 
8,700 
8,90(1 
28,000 
3,600 

64 
100 

) 0.000 
17.000 

7,200 
18,0011 
14,000 
7,700 

34,000 
40,000 
49,000 
7,500 
5,300 
4,800 

6,200 
4,800 
3,100 
1,600 

BtnzeMe(Mg/I) 

21,000 
9,200 

140 

69 
2,300 

1,100 
1.900 

170 
490 

1,400 
3,900 "1 
660 ~' 
<.5.0 
26 

3,300 
4,700 
2,500 
4,900 
1,600 
780 

3,700 
3,200 
2,700 
330 
190 
200 
400 
440 
320 
180 

Volatile Organic Comprtunds 

Toluene (wg/l) 

(1,000 

9,200 

E(Jiylb£'nzene(Mg/l) 

2,000 
1,200 

Xylenes (Mg/1) 

4,700 
3,900 

D(P(i;(ug/i) 

<2,500 
<500 

Well W-1 nol sanipled on this dare, prodiicl ob.^efvcd in vvell. 
Well W-1 not sampled on Ihis dale, producl observed in well 
Well W-1 not sampled on this dale, producl observed in well. 
Well 

67 

26 
1,000 

W'-1 nol .siinipled on this dale, product observed in well. 

44 
37 
190 

830 
450 

1,500 

<5.0 
<5.0 

16 
Well W-1 nol sampled on this date, produi:! observed m well. 
Well W-1 not sampled on ihis dale, product observed m well. 

100 
1.400 
140 
190 
190 
620 
72 

<5.0 
<5.0 
980 

2,500 
360 
220 

1,100 
650 

2,600 
1,800 
2,400 
450 
280 

200 
860 
660 
260 
50 

160 
1,100 
360 
500 
860 
980 
210 
<5.0 
<5.0 
460 
730 
330 
610 
990 
510 

2,500 
1,800 
2,300 

370 
im 
320 
300 
230 
160 
94 

130 
1,700 
410 
430 

1,200 
1,600 
160 
<15 
<I0 

830 
1,400 
410 
940 

2,600 
1,400 
6,400 
5,400 
7,400 

1,300 
870 
800 

1,100 
760 
420 
160 

<;200 
<250 
<5-0 
<50 

<500 
<:250 
<250 
<50 
<50 
<200 
<50fl 
<500 
<500 
<IO0 
<50 
<IO0 
<200 
<200 

<50 
<100 
<25 
<25 
<5& 
<5.0 
<50 

ETBE{«g/l) 

<2,500 
<500 

<5.0 
<5.0 
-;5.o 

<200 
L <250 

<5.0 
<50 

<500 
<250 
<250 
<50 
<50 

<200 
<500 
<500 
<500 
<:100 
<50 
<;ioo 
<200 
<200 

•=50 
<]00 

<25 
<25 

<50 
<5.0 
<50 

Oxygenates 

TAME(ug/l) 

•<2.500 
<500 

<5.0 
<5 0 
-5,0 

<200 
<250 
<5.0 
<50 

<500 
<250 
<250 
<50 
<50 

<20fl 
<500 
<500 
<500 
<100 
<50 
<100 
<;200 
<200 
<50 
<ion 
<25 
<25 
<50 
<5.0 
<50 

MTBf.(«g/l) 

39,000 
7,300 

36 
84 

5,100 

3,300 

5,100 
70 

860 
6,000 
9,300 
2,200 
990 
840 

2,800 
7,400 
6,000 
11,000 
1,100 
440 

3,000 
2,000 
2,200 

300 
230 
260 
640 
870 
730 
680 

TBA(«K/1) 

< 12,000 
<25O0 

<25 
<I0 

1,100 

<400 
< 1,200 

52 
<250 

<2,500 
< 1.200 

<500 
<250 
<I00 
640 

<1000 
<:i,000 
<:|.000 
<500 
<250 
<50fl 

< 1,000 
< 1,000 

<\m 
<500 
<50 

200 
<100 

76 
<100 

D o ^ r . * -' 



TABLE 4 : 
SUMMARY OF 

GROUNDWATER ANALYTICAL RESULTS, 
G&M Oil Company Station No. 16 

Sample ID 

W-4 

W-5 

W-6 

Sample 
Date 

11/14/01 
1)2/14/02 
05/21 •02 
08/M/02 

11/13/02 
02/13/03 
05/1.1/03 
08/15/03 
) 2/09/03 
03/09/04 
05/20/04 
07/2S/04 

11/14/01 
02/15/02 
05/21/02 ~l 
08/14/02 
1 i;i3/02 
02/13/03 
05/12/03 
08/14/03 
12/10/03 
03/09/04 
05/20/04 
07/2S/04 
n/!4/01 
02/15/02 
05/2 1/03 
08/14/02 
11/13/02 

2/2/13/03 
05/13/03 
08/14/03 

12/09/03 
03/09/04 
05/20/04 

07/28/04 

El'Hs (mg/l) 

3.5 

0.77 
2.4 

<0.50 
<0.50 
<0,50 
<0,50 
<0.5O 

4.5 

34 
12 
6.1 

0.68 
I.I 

0.78 
<0.50 
<0.50 
<0,50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
=;0_50 
<:0.50 
<0.50 

VFI(s(ug/l) 

7,300 

. 

1,300 
5,500 
290 
880 
400 

MOO 
530 

16,000 

12,000 
5,400 
5,000 
1,600 
3,700 
2,100 
820 
420 
<50 
<50 

<50 
94 
<50 
<50 
<50 
<50 
<50 
<50 

Benzene (wg/l) 

3,400 

7.6 
150 

85 
220 

130 
120 
56 
180 

290 
120 
290 
230 
450 
340 
140 
100 
lA 

4.6 
2.3 

<0.50 
<0.50 
<0-50 

<0.50 
<0.50 
<5.0 
<I0 

Volatile Organic Compounds 

Toluene (//g/i) 

330 

t:tliylbcnzene («g/l) 

480 

Xylenes (ug/l) 

710 

OIPE(ttg/l) 

<500 
Well W-4 not sampled on this date, produci observed m well. 
Well W-4 not sampled on this dale, product observed in v\cll. 
Well W-4 nol sampled on this dale, product observed in well. 
Well VV-4 not sampled on Ihis date, produci observed in well. 
Well W-4 not sampled on Ihis date, pioduci observed m well 
Well W-4 not sampled on this dale, produel observed in well 

<5.0 
3 ] 

<20 
10 

<20 
100 
68 

630 

<5,0 

HI 
<20 

<to 
<20 
74 
44 

470 

21 
43 

';40 
<20 
<40 

140 
52 

1,800 

<50 
<50 

<200 
<I00 
<200 
<5.0 
<.5.0 
<50 

Well W-5 nol sampled on ihis dale, produci observed in well 
Well W-5 nol sampled on Ihis date, product observed in well 
Well W-5 nol sampled on this dale, produci observed in well 

20O 
67 

35 
14 
9.6 
<10 

100 
93 

<0.5O 
3.4 

3.0 
<0,5I3 
<0.50 
<0,50 
<0.50 
<;0.50 
<5.0 
<I0 

450 
280 
250 
100 
250 
230 
72 
21 

<0.50 
0.50 

<0.50 
<0.50 
<0.50 
<0.50 

<0.50 
<0,50 
<5.0 
<10 

640 
460 
180 
37 
37 
21 
150 
55 

<l,0 
2,8 
1.9 

<i.O 
<l.5 
<l.0 
<I.O 
<1.0 
<I0 
O.Q 

<IO00 
-=20 
«;20 

<IO0 
<50 

<100 
<5.0 
<5.0 
<5,0 
<5,0 
<:5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<I00 

ETBE (w g/F) 

<500 

<50 
<50 

<200 
<I00 
<200 
<5.0 
<-5-0 
<50 

<I000 
<20 
•;20 

<I00 
-;50 

<I00 

<5.ll 
<5.0 
<5.0 
<5,0 
<5-0 
<5.0 
<5.0 
<5.0 
<5.0 
<:5.0 
-;50 

<100 

Oxygen ales 

TAME(«g/l> 

•̂ 500 

<50 
<50 

<200 
<I0O 
<200 
<5.0 
<5.0 
<50 

<!000 
<20 
<20 
<I00 

<50 
<I00 
<5,0 
<3,0 
<5,0 
<5.0 
<5.0 
<5.0 
<5,0 
<5.0 
-iS.O 
<5.0 

<50 
<]00 

lVnBE(«g/l) 

8,000 

850 
1,800 
4,400 
3,300 
2,100 

no 
190 
ISO 

870 
150 
630 
910 

1,100 
860 
13 
10 

<5.0 
<5,0 
<5.0 
<5,0 
^1,0 
<5,0 
<5.0 

90 

Uoo 
LOOO 

TBA (K g/l> 

<2,500 

<I00 
530 

<400 
400 
690 

26 

no 
<2S0 

<5000 

46 
210 
<200 
210 
210 
<25 
<25 
<25 
<25 
<25 
<I0 

<25 
<I0 
<I0 
<I0 

<\m 
<200 



TABLE 4 ; 
SUMMARY OF 

GROUNDWATER ANALYTICAL RESULTS, 
G&M Oil Company Station No. 16 

IT; 

w 

O 

-J 
Id 

[Id 

[ b 

0 

sample ID 

W-7 

w-n 

w-s 

Sample 
Oale 

M/IJ/OI 
02/14/02 
O.Y'21/02 
08/14/02 
lj/13/02 
02/14/03 
05/13/0.1 
08/15/0 J 
12/10/03 
03/09/04 
05/20/04 
07/28/04 

1 1/14/01 

02/14/02 
05/21/02 
08/14/02 
1 1/13/02 
02/13/03 
05/12/03 
08/14/03 
12/09/03 
03/09/04 
05/20/04 
07/2S/04 

!!/13/01 
02/15/02 
05/21/02 
08/14/02 

11/12/02 
02/13/03 
05/12/03 
08/14/03 
12/09/03 
03/10/04 
05/21/04 
07/27/04 

EFHs (mg/l) 

<0,50 
<0.50 
•^0.50 
<0,50 
<0,50 
<0.50 
<0.50 

0.71 
<0,50 
<0.50 
<0.50 

NA 
<0.50 
<2,5 

<0.50 
<0.50 
<0.50 
<0,50 
<0,50 
<0.50 

I.I 
<0.50 
<0.50 
<0-50 
<0.50 
<0.50 
<0.50 

<0.50 
<0.50 
<0.50 
<0.50 
0.59 

<0,50 
<0.50 
<0.50 
<0.50 

VFHs (u g/l) 

<50 

470 
170 
120 ' 
160 
<50 

<50-
^50 
•;50 
75 

<50 
77 
730 

2,500 
50 

<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
300 

« 0 
490 

L 290 
210 
110 
<50 
210 
120 
270 
60 
120 

Volatile Organic Compounds 

Benzene (u%l\) 

<0.50 
21 

<-5\) 

5.7 
<5,0 
<5.0 

<0.50 
<0.50 
<2.0 

<ia 
<2.0 
<2.0 
100 
370 
0.88 
2.4 

0.60 
<0.50 
<0.50 
<0.50 
<0,50 
<0.50 
<0.50 
<0.50 
<2.0 
45 
10 
3.6 

<I.O 
<l.0 

<0.50 
<0.50 
0.67 

<0.50 
<1.0 
<I.O 

Toluene («g/l) 

<0.50 
46 
12 

-'.5.0 
<5.0 
<5.0 

<0.50 

<0.50 

<2.0 

<2.0 

<2.0 

•=:2,0 

89 
660 

<0.50 
1.5 

0.65 
<0.50 
<0..50 
<0.50 
0.56 

<0.50 
<0.50 
<0,50 
<2.0 
100 

<0.50 
2.6 

< i . 0 

<I.O 

<:0,50 
<0.50 
<0.50 
<0.50 
<!.0 
<I.O 

Ethylhenzene (wg/l) 

<0..'iO 
43 
6,0 

<5 0 
<5.0 
<5,0 

<0.50 
<0.50 

<2.0 
<2.0 
<2,0 
<2.0 

53 
86 

<0 50 
<0.50 
<0.50 
<0.50 
<0.5O 
<0.50 
<0.50 

<0.50 
<0,50 
<0-50 
<2-0 
25 

<0,50 
<2.0 
<1.0 
<L0 

-iO.50 
<0.50 
<0.50 
<0.50 
<L0 

<I.O 

Xylenes (u g/l) 

<1.0 

no 
25 

<10 

<10 
<10 
<!.5 
<I.O 
<4.0 
<j).0 

<4.0 
<4.0 

no 
340 
<1.0 
1.3 

<i.O 
<I.O 
<1,5 

<1.0 
2.(i 

<1,0 
<I.O 
<1.0 
<4.0 

68 
<i.O 
6.9 
<2.0 
<2.0 
<1.5 
<l.0 
<I.O 
<1.0 
<2-0 
<2.0 

Oxygen ales 

DIPE(«g/l) 

<-5.0 
<5.0 
<50 
<50 
<50 
<50 
<5,0 
<5.0 
<20 
<20 
<20 
<20 
<5.0 
<5.0 
<5,0 
<5,0 
<5.0 
<5.0 
<5.0 
<5,0 
<5.0 
<5,0 
-^5,0 
<5.0 

270 
190 
180 
280 
210 
200 
9.2 
160 
130 
150 
190 
120 

ETBE (u g/l) 

<5,0 
<5.0 
<50 
<50 
<50 
<50 
<5.0 
•^5.0 

<20 
<20 
<20 
<20 
<5.0 
<5,0 
<5,0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5,0 
<5.0 
<5.0 
<5.0 
<20 
<20 
<;5.o 
•;20 
<\0 

<\Q 

<5.0 
<5,0 
<5-0 
<5,0 
<10 
<10 

TAME (« g/l) 

<5.0 
<5.0 
<50 
<50 

<50 
<50 
5.2 

<5,0 
<20 
<20 
<20 
<20 
<5,0 
<5 0 
<5.0 
<5.0 
<5.0 
<5.0 
<5-0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<20 
<20 
<5.0 
<:20 
• i lO 

<I0 
<5,0 
<5.0 
<5-0 
<5-0 
<10 
<10 

MTBEO'g/1) 

380 

180 
850 

1.000 

800 
470 
200 
160 
310 
400 
310 
170 
6,5 
9.1 
<5.0 
<5.0 
<5,0 
<5,0 
<1.0 
<5.0 
<5.0 
<5,0 
•;5.o 
<5.0 
21 

<20 
16 

<20 
<I0 
17 
4.3 

<5.0 
20 
7.3 
<10 

T8A(«g/ l ) 

64 
74 

290 
<250 
<250 
<100 

75 
20 

<40 
<40 
66 

<40 
<25 
<25 
<25 
<25 
<25 
<10 
<25 
<10 
<I0 
<I0 
<10 
<I0 

<100 
<I00 

no 
no 
100 
78 

<25 

51 
54 
64 

52 
<10 J <20 

P a n a T -v* t 



TABLE 4: 
SUMMARY OF 

GROUNDWATER ANALYTICAL RESULTS, 
G&M Oil Company Station No. 16 

a) 
-J 
J 

o 

Sanqile ID 

W-9 

W-!0 

W-I2 

Sample 
Dale 

' iTnA/m" 
02/1.5/02 
05/21/02 
08/14/02 
n/12/02 
02/13/0.' 
05/12/03 
08/14/03 
12/10/03 
03/09/04 
05/21/04 
07/27/04 
11/13/01 
02/14/02 
05/21/02 
08/14/02 
I I/I2/02 
02/13/03 
05/12/03 
OS/14/03 
12/09/03 
03/J 0/04 
05/21/04 
07/27/04 

11/13/01 
02714/02 
05/21/02 
08/14/02 
11/12/02 
02/13/03 
05/12/03 
08/14/03 
12/09/03 
03/10/04 
05/21/04 
07/27/04 

EFUs (mg/l) 

<0.50 
<0,50 
0-52 
0.79 

<0.50 
-'O.SO 
<^0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
^0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0,50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0,50 
<0.50 
<0..50 
<0.50 
<0.50 
<0.50 
<0,50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 

VFHs(Mg/l) 

1,900 
1,600 
4,000 
5.200 
700 
470 
210-
390 
350 
230 
190 
410 
97 
74 
59 
54 
73 
6» 

<50 
<50 
<5U 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<;50 
<50 
<50 
<50 
<50 
<50 
<50 

Benzene (M j>/l) 

1,400 
600 

L _ _ ^ £ * * L _ _ 
3,900 
360 
140 

no 
\__260___ 

120 
30 

•^•50 

54 
17 
2.3 
2.3 
3.0 

<2.0 
<2.0 
<2.5 
<2.0 
<2,0 
<2.0 
<2.5 
<10 

<0.50 

<0.50 
<0,50 

7.2 
0.52 

<0.50 
<0.50 
<0,50 
<0,50 
<0.50 
<0.50 
<0.50 

Volatile Organic Compounds 

Toluene (wg/t) 

130 
180 
<50 

<I00 
<10 
<10 
<10 
<25 
<25 
<25 
<50 
<50 

<0.50 

0.66 
<;2.0 
<2.0 
<2.0 
<2,0 
<2.5 
<2.0 
<2.0 
<2-0 
<2.5 

<10 
<0.50 ^ 
<0_50 
<0.50 
0.97 
0.57 

<0-50 
<:0.50 

•^0,50 
<0.50 
<0,S0 
<0,50 
<0.50 

Klhylbenzene (ug/l) 

68 
48 
61 

<101) 
29 
33 
<10 
<25 

35 
<25 
<50 
<50 

<0.50 
<0.50 
<;2.o 
<2.0 
<2.0 
<2,0 
<2.5 
•=2.0 
<2.0 
<2.0 
<2.5 
<io 

<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
-=0.50 
<0„60 
<0.50 
<;0.50 

Xylenes (u g/1) 

72 
100 

<I00 
<200 
-;20 
<20 
<30 
<50 
<50 
<50 

-ilOO 
•^!00 
1.4 

<1,0 
<4.0 
<4.0 
<4.0 
<4.0 
<7.5 
<4.0 
<4.0 
•:4.0 
<5.0 
<20 
<1.0 

<1.0 
<I.O 
<].Q 

<1.0 
<1.0 
<1.5 
<1,0 
<I.O 

<I.O 
<I.O 
•si.O 

l)Il'E(Kg/J) 

27 
<200 
<500 

< 1,000 
<iOO 
<IOO 
<IOO 
<250 
<250 
<250 
<500 
<500 

12 
9 

<20 
<20 
<20 
<20 

<25 
<20 

<20 
<20 
<25 

<100 

<5.0 
<5,0 
•=5,0 
<5.0 
<5 0 
<5.0 
<5.0 
<5.0 
<5.0 
<5-0 
<5,0 
<5.0 

ETBE(Mg/l) 

<5.0 
<200 
<500 

< 1.000 
<I00 
<!0Q 
<I00 
<250 
<250 
<250 
<500 
<500 
•iS.O 
<5.0 
•^20 
<20 
<20 
<20 
<25 
<20 
<20 
<20 
<25 

<100 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
•^5.0 
^'5.0 
<:5.0 

Osygenates 

TAME (« g/1) 

<5.0 

<200 
<500 

< 1,000 

<I00 
<I00 
<100 
<250 
<250 
<250 
<500 
<500 
<5.0 
<5.0 
<20 
<20 
<20 
<20 

<25 
<20 
<20 
<20 
<25 

<100 
<5.0 
<5.0 
<5.0 
<5,0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

MTBE(((g/l) 

6,400 
3,900 
M,000 
18.000 
2,600 
1,800 
2.400 
3,300 
2,900 
4,500 
3,100 
5j300 

80 
150 
270 
310 
320 
390 
390 
510 
610 
710 
680 

1,200 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5,0 
4.8 

-^5.0 
9,4 

<5.0 
<5,0 
<5,0 

TBA (u g/1) 

740 
<K)00 
<2,500 
<5,000 
<500 
710 
500 

<500 
570 

<500 
< 1,000 
< 1,000 

61 
80 
120 

<100 
<IO0 

94 
190 
<40 
310 
<--40 
<50 

<200 
<25 
<25 
<25 
<25 
<25 
<I0 
<25 
<I0 
<10 
<I0 
<10 
<1U 
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TABLE 4 : 
SUMMARY OF 

GROUNDWATER ANALYTICAL RESULTS, 
G&M Oil Company Stat ion No. 16 

-J 

w 

O 

Sample ID 

M W - I 3 

M W - H 

MW-IS 

MW-16 

Sample 
Dale 

05/12/03 
OS/\ 4/0.) 

12/09/03 
03/10/04 
05/21/04 
07/27/04 

05/12/03 
08/14/03 
J 2/10/03 
03/09/04 

05/20/04 
07/27/04 

05/12/03 
08/14/03 
12/09/03 
03/10/04 
05/21/04 
07/27/04 

05/12/03 
08/14/03 
12/09/03 
03/10/04 
05/21/04 
07/27/04 

EFHs (nig/I) 

<0.50 
1.0 

<:0.50 
<0.50 
<0.50 
<0.50 
<0,50 
<0.50 
<0.50 
<0.50 
<0.50 
<0-50 

<0.50 
<0.50 
<0,50 
<0.50 
<0.50 
<0.50 

<0.50 
<:0.50 
<0,50 
<0.50 
<0.50 
<0J0 

VFHs(ttg/l) 

<50 
<50 
<50 
<50 
<50 
<50 

<50-
<50 
<50 
<50 
<50 
<50 

<50 

74 
97 
59 

<-'50 
<:50 

<50 
<50 
<50 

<50 
<50 
<50 

Volatile Organic Compounds 

Benzene (u g/l) 

' I.O 
<0,5O 

<0.50 

<0.50 

<5.0 
<12 

<10 
<5.0 
<5.0 
<10 
<2,5 
<5.0 

2.6 
<10 
<I0 
-:2.0 
<2.0 
<2.0 

<"50 
<2.0 

<2.0 
<2.0 
<2,5 
<5,0 

Toluene (wg/l) 

<0.50 
^0.50 
•iO.SO 
<0.50 
<5,0 
<I2 

<\0 

<5A) 

5.1 
<10 
<2.5 
<5.0 

<0.50 
<10 
<)0 
<2.0 
<2-0 
<2-0 

<0.50 
<2.0 
<2,0 
<2,0 

•^2.5 
<5.0 

Ethylbeii/ene (wg/I) 

•'-0.50 
<0.50 
<0.50 

<0.50 

<5.0 

<I2 

<10 
<5.0 

<5.0 

<I0 
<2,5 
<5,0 

<0.50 

<10 
<10 
<2,0 

<2.0 

<2-0 

<0.50 

<-2.(> 

<2.0 
<2.0 
<2,5 
<5,0 

Xylenes (wg/l) 

<l 5 
<I.O 
<1,0 
<f.O 
<10 
<25 

<30 
<10 
15 

<:20 
<5,0 
<I0 

<1,5 
<20 
<20 
<4.0 
<4.0 
<4.0 

<1.5 
<4.0 
<4.0 
<4.0 
<5,0 
11 

Oxygenates 

DIPE(«g/l) 

<5.0 

<5.0 
<5.0 
<5.0 
<50 
<120 

<ioo' 
<50 
<50 

<100 

<25 
<50 

<5.6 
<100 
<100 

<20 
<20 
<20 

<5.0 
<20 
<20 
<20 
<25 
<50 

ETBE(ug/i) 

<5,0 
<5.0 
<5.0 
<5.0 

•=50 
<120 

<100 

<50 
<50 

<I00 

<25 
<50 

<5.0 

<I00 
<I00 
<20 
<20 
<20 

<5.0 
<20 

<20 
<20 
-;25 
<:50 

TAiVIE (1/ g/I) 

<5.0 
<5.0 
<5.0 
<5.0 
<50 

<120 

<100 
<50 
<50 
<IOO 

-^25 
<50 

<5.0 
<100 
<!00 
<20 
<20 
<20 

<5.0 
<20 
<20 
•=20 
<25 
<50 

MTBE(«g/l) 

9.8 
<5.0 
7.6 
6,1 
680 

1,400 

1,700 
1,300 
1,500 
1,700 
790 

1,100 

96 
1,200 
2,200 

510 
290 
190 

50 
410 
490 
380 
330 
590 

T8A {« g/I) 

<25 
=.'10 
•̂ 10 
•ilO 

<100 
<250 

<500 
<100 
180 

<200 
<50 
<iOo 

27 
2iD 

780 
110 
69 

<40 

<25 

<40 
74 

<40 
•=:50 

< I 0 O J 

Notes: 

EFH = Exiraciable Fuel Hydrocarbons, analysed by EPA 35100/8015 CADHS Modified 

VFH = Volal) le Fuel Hydrocarbons, analyzed by F P A 5030/8015 CADHS Modified 

BTEX and Oxygenaies analyzed by HPA Melhod 8260B 

NA = Sample Not Analyzed 

iig/l- micrograms per liter or parts per billion 

mg/1 = milligrams per lifer or parts per million 

D T W = Depth to Water Surface 

SWE = Static Water Elevation 

a^^^-rrs-"-- •'" 



TABLE 5: SUMMARY OK PHYSICAL CHARACTERISTICS ANKCHEMCCAI. PROPKRTIES 
C&M Oil Cuinpani SlaiiHn v«. 16, « hirrii'!-, C\ 

S a r i t p k I D 

« - l 

W.2 

«'-,! 

\V-4 

W-S 

»- f t 

S a m p l e 

2 1 > ' n o ; 

?1V201H 

N 1 i 30IB 

1 ; •! lD!li 

••'I'VXi'i 

i 2O'20M 

l.'-K.'JOW 

: i J i o o . i 

i ' i 2 . ' ; o n i 

h 'H'2003 

Mnoiimi 

miiaaA 

VliUlWi 

7/28/3004 

3/14.2(10! 

i d 2/200! 

K;l4'2n01 

l!'IO/2n(IS 

.1'9/2004 

i '20'2004 

7/28/2004 

2M4.'200i 

S(n.'2nn"i 

SMi /200 ! 

Mii-jata 

3.'I'2004 

i '20/2004 

7'2S^n<M 

3'i"i'2(jn"i 

S'12/200! 

S' 14/200! 

12'10/200"! 

J/5'2004 

5'20'2004 

7/2S/20O4 

2 / i ! / 2 0 0 i 

i /12/ ! 003 

S/ i4 '20«! 

l 2 / i 0 ' 2 0 0 ! 

i't'VIM 

i/2[J/30O4 

7/28/20O4 

p l l 

J.4h 

J7h 

7.60 

h l l 

6BH 

h.n 

1 2K 

!.47 

J 1 ! 

ft.RC 

6.90 

6 5S 

-
7.0* 

bM 

6.64 

6.SI 

7.42 

-

B.fi! 

l.W 

7.00 

6,S0 

6 7S 

7.96 

-
7 30 

7.35 

7.47 

6.9! 

-
-
-

-
7.87 

6.2S 

D O 

( m g / l ) 

1 4 2 - -

M O " " 

4 05 

1.20 

! 0 O 

0 3 1 

I 7 .9 " " 

4N 7 1 - -

2.I1T 

O i T 

4 n4-

0.99 

n\--

4 6 ! " " 

2(10 

09T 

3 l » 

I9S. 

44 4 -

2.64 

S20 

S ! 7 

1.00 

14.5--

5 2 i ' " 

3.07 

oei 

H O 

0 IT 

-

-
I.»i 

I.BS 

O R P 

( m V ) 

- - 9 1 

• 9 9 

.136 

-9S 

-205 

- lO i 

•a. 

'-11 

•12 

-9K 

• ]29 

-K6 

P7 

.60.7 

•a2 

-.-99 

-96 

-30 

• : - * ) 

16 

21 

- i 0 5 

• ! 9 

<:.99 

s-99 

-16!! 

<-99 

-135 

• «S 

140 

206 

S p e c i l l c 

C o n d u f f i v l T v 

( i i S / c m ) 

ISOO 

2)10 

-

2000 

2290 

ISOO 

2430 

-
-

-
1800 

3440 

-

2400 

29 SO 

-

;4oo 

2450 

SulCalc 

ImgTH 

39 

SIO 

940 

5 

9.6 

16 

6.1 

570 

910 

S60 

810 

700 

150 

190 

•;0.5U 

0,64 

eO SO 

1. ! 

' 0 50 

lO.SO 

0.81 

B9 

650 

690 

160 

190 

30 

«,l 

JIO 

3«0 

180 

360 

3«a 

350 

310 

-
-
-
-
-

-

N i l i a l c 

(mg/1) 

• o i l 

' 0 5^ 

7.3 

^O . l i 

•=0.1 1 

•-0 1 1 

•iO 11 

• o ; : 

8.0 

3.5 

-1.1 

' 0 1 1 

-•0 1 1 

<a 11 

- 0 1 1 

eO 1 1 

-.0.1 1 

•10.1 1 

'O 1 1 

<a 11 

<0.1l 

<0 11 

•0.55 

o.so 

••0 1 1 

••0.1 1 

cO.l 1 

".0.1 1 

. ; 0 i 2 

• ^ 2 2 

' :0 .2 i 

<022 

<0 11 

<0 1 1 

• ^ 2 2 

-

-

F e r r o u s 

I r o n 

(ms/l) 

3.6 

7.1! 

0.080 

0,370 

I.I 

II. !S 

0,71 

7.II 

0.015 

••0 040 

• 0 040 

7.9 

6.0 

5.» 

4.3 

0.77 

2.8 

0.41 

S.fl 

9.7 

9.1 

4-} 

2 J 

e0 040 

<0 040 

•=0 040 

0,77 

1.4 

0.13 

0.08S 

0.16 

<0 040 

0.046 

<0 040 

0.11 

-
-
-
-
" 
-
- • 

Dissolved 
Melhane* 

imm 

47 

•0.50 

<0.50 

0.71 

0.66 

0,99 

0.99 

150 

•0.50 

•:0.50 

•;0050 

0,82 

1.1 

0.61 

-
-:0.50 

o,s: 

0,46 

0.51 

0,28 

(IJ4 

56 

•0.50 

<n.so 

0.057 

0.051 

0.14 

O.OM 

.10 

<0.50 

<0.50 

<0.050 

iO.050 

<0,OiO 

<o.oso 

-

-

~ 

Pagt I Ol 1 



TABLE 5: SUMMARY Ol- PHYSICAL CIIARACTKRiSTlf.S AM> CHrMlCAI . PKOPKRTI KS 
CAM Oil (unipjnv Slalion Nn, 16, Wlii l l i tr, C\ 

S a m p l e I D 

W-7 

W-8 

IV. 9 

W-10 

W - l l 

W- (3 

S a m p l e 

D a t e 

; H'^oo.i 

^ iiQCm 

f 11J2O03 

Ui lO 'JOO! 

yi'iooa 

snOI200A 

I'lsaarn 

2 l l ' iOU. i 

5 I3 ' '0n3 

IIVH/IOOS 

IJWJOO! 

3(10/3004 

: i ' ; i ' 2 0 w 

7O7/;004 

: i ; 11/300 J 

i ' i ; / ! 0 0 ) 

Kl 14(3003 

13; 10/3001 

W/2004 

i /3 i /30O4 

7/37/30O4 

3/13/2001 

i/12/200 J 

K/14/2003 

12/10/2003 

3rt/3004 

i ;3l /30O4 

7/37/3004 

3/13/3003 

i / ( 3/3003 

K/14/2003 

12/9/2003 

3/10/2004 

5/13'3004 

J ••27/200) 

; ' I3/2U03 

5' l3/3O0i 

S'H/200S 

12/^/3003 

!/10/3004 

5/13/3004 

7/27/2001 

p H 

»34 

fiM 

(.« 
7K^ 

K3J 

7 13 

<,'n 

6 ! a 

7.01 

7 93 

7.10 

731 

7 l i 

R.48 

7S1 

6. l» 

-
-

7K!1 

6.27 

6.H3 

7»1 

7.70 

7 57 

7.13 

6K7 

6.15 

D O 

( m g / l ) 

(. l i 

0 9 1 

11 7 - • 

i f t 7 * • 

5 M 

1 10 

4 71-

2S I 

H 5 - -

51, I - -

3 47 

3 30 

I 31 

fi H 

0.33 

4 6 1 

3 69 

S3 I 

2.11 

• I S " 

17 7* • 

2.15 

2 n i 

1 7K. 

3 W 

1 75 

O R P 

l m V > 

-11 

41 

• 1.2 

KO.l 

102 

3S 

35 

153 

.1 » 

14 3 

330 

;.; 
• 3 S 

-55 

97 

13i 

\1H 

'1 

193 

133 

37 

256 

IU3 

140 

100 

220 

Spec i f i c 

C o n d u c l i v i i y 

(uSVcm) 

1200 

2610 

l iOO 

ilfO 

2500 

2510 

3000 

3610 

2400 

2630 

-

2400 

3SS0 

S u l f a l c 

( m g / l ) 

-
-
-
-

1,500 

9«U 

930 

l.fiOO 

1,900 

1,900 

I.SIW 

34 U 

670 

UU 

I2U 

90 

59 

56 

-
-
-
-
-
-
-

-
-
-
-
-
-

980 

940 

920 

940 

970 

890 

S70 

fJUra Ic 

( m i y l l 

-3 3 

12 

13 

-.0.55 

« J 7 

HAS 

1.1 

•••0 1 1 

Z.I 

• : 0 1 1 

<0.l 1 

<n.-\ 1 

• 0 1 1 

'0 .1 1 

-

-
I I 

8,1 

3,8 

7,8 

9.8 

7 J 

6,7 

F e r r o u s 

I r o n 

( m g / ! ) 

-
-
-

-

3.9 

•̂ 0 010 

eOlMO 

I J 

<O.O40 

0.013 

<0 040 

• • o w o 

•.0 0411 

•iOlMO 

' f l . lMO 

0,17 

^0 040 

e0 040 

-
-
-
-
~ 
-
- • 

--
-
-
-
-
-
--

<0H540 

•:0(J^10 

•^O.WO 

<O.0aO 

«0.U4« 

iO. iMo 

•0-040 

D i s s o l v e d 

M e * h a n e ' 

{mfj\) 

I I 

' 0 5U 

'V 5U 

<0 050 

<0.050 

•:O.I)50 

•0,050 

13 

• 0 50 

--0 50 

U056 

0.098 

U.051 j 

0.063 1 

-

-

-
5.S 

• 0 50 

• 0 50 

SO 050 

• 0 050 

• 0 0 5 0 

• 0 0 5 0 



T A B L E S : S T J M M A R V O F P H Y S l C A f C H A R A C F K R I S T I C S A N D C H E M I C A L I ' H O P E R T I l ' l S 

C A M O i l O i m p a n j S l a l i i m N i l . I ( i , C h i l l i e r , C A 

S a m p l e l [> 

J.l^^-I J 

M « 14 

MV\-L5 

W r t - I * 

1 

1 

S a m p l e 

D a l e 

512' ;U05 

R/l4,;oo? 

1 ;v^i'2on.' 

l ' l ( l ' ! IXM 

5 ' I2 ' !004 

7/17(3004 

5 l ' ' 2 l ) 0 i 

K/I4.'JOO? 

i ;™' ;oo" i 

i/] 012004 

5(11/2004 

7/27/2004 

5'I2/200S 

fi'l4/!00! 

LJ/^ fMO! 

3/IU'20(14 

J / l 3/3004 

7/27/3004 

5 ' l ! ' 2001 

l:</l4/200.i 

12/9/2005 

3/10/3004 

5/1 2/2004 

7/27/2004 

p H 

7.64 

6.3 i 

S.OO 

6.33 

7 lA 

6.30 

-
7 72 

6.SB 

D O 

( m g / l ) 

J 67 

0 63 

i n 

3 91 

5.4} 

im 

111 

i 37 

O R P 

( m V ) 

144 

311 

--
--
--
--
34 

214 

--
--
in 

171 

--
- • 

-
--

92 

I7S 

Spec i f i c 

C o n d u c h v i r y 

( u S / c m ( 

3>00 

3470 

1700 

19B0 

2700 

2760 

1400 

S u l f a l e 

( t n & l ) 

-

-

-

--

-
-

-
-

rV i t ra lE 

{mg/n 

-

-

-

F e r r o u s 

I r o n 

( m g f l l 

--

-

--
-

-
-

-

-
-
-
-
-

D i s s o l v e d 

L M e l h a n e ' 

( m K / l ) 

.. 

-
-

1 
1 

• • 

-
• 

-
-
" 

j 
1 
1 

" fic'Ulis ff fHincd in Mc ih^c By Hc'-^tiSp-aCC in u^l unil^. 

" Values an'SuSiniCI ML'ltr mjlJUn^lion is jiiol^jblc caiLW 

— = nul ICĵ Erd 

DO = [>\v^\'--2^ 0<y^*:n 

ORP = O'tdju-jn flcducin^n ^ i c n r i i l 

•:0.050= Lcv«-ihdn \ht indLcaird I^boiaictry dcrcdiOEi Iimil 

uS'cm - niJtrosicnicru fifr^cri'imciCI 

ValucnofpH DO, OPP.and SpL!C]fic Cpndijcimiy for July ?"'and ?J*. ^ ' l " ' ^crcQjUccurd u^in^ihc po î-pUTj;.: •Jaruplc. 

Page 3 uf 3 



T A B L E 6 

S U M M A R Y O F H 1 S 1 0 R I C A L G R O U N D W A T E R A N A L Y T I C A L R E S U L T S 

G & M O i l C o m p a n y S t a l i o n N o . 16 

W h i i t i e r , C A 

( C o n c e n l r a l i o n , u e / L ) 

Well ID 

W-l 

W-2 

W-3 

IJato 
Sdinpltd 

10 09 97 

03 20 98 

05 I') 98 

09 1 1 98 

12 14 98 

03 •12 99 

06 29 99 
09 27 99 

12 17 99 

02 17 00 

05 16.00 

OX 08 00 

11-30.00 

02'08 01 

08 23 01 

! l . . |3 0 l 
02 I'l.'Oi 

10.09(97 

O.V20.'98 

Oi 29 98 

09.11 98 

12 ' l J9a 
03'!2''99 

06'2 9/99 

09 .'l 7 '99 

12.'17/99 
02/17 •TO 

05/16/00 

08/08/00 

11 .'30/00 

O2.'08'01 

08'23.'OI 

11/130! 
02.'I4/02 

10''09/9 7 

03'20/9 a 
05 .••2 9/9 a 

0 9 / 1 1 / 9 8 

12/1 •1/98 

0 3 / 1 2 / 9 9 

0 6 / 2 9 / 9 9 

0 9 / 2 7 / 9 9 

12 /17 /99 

0 2 / 1 7 ' 0 0 

05/i6;'00 

OS/0 a/00 

11/30/00 

02/08/0! 

08/24(01 

11.•14/01 
02'14'02 

LPI[ 

Lf 'H 

LPl l 

LPH 

LPH 

LPH 

LPH 

LPH 

LPir 

LP i l 

-
LPH 

LPH 

LPH 

-
44000 
42000 

51100 

1700 

S920 
1600 

37JO 

44400 

20500 

3970 

1120 
822 

6260 

1230 

12600 

19600 

9500 

14000 
lOOOO 

64.300 

5 1 5 0 0 

6 2 0 0 0 

5S60O 

7030O 

4300O 

4 5 5 0 0 

4320O 

L P I l 

LPH 

LPH 

LPH 

LPH 

43W5 

I400O 

7 7 0 0 

Kttn/irne 

-

-

-
-
-
-
-

21000 
92 OO 

4480 

713 

117 
7.4 

26 3 
77.10 

3ft70 

102 

99..1 
22.7 

5SB 

22.4 

1450 

2350 

ISOO 

1900 
170 

3540 

3600 

32800 
2500 

2240 

1740 

17.10 

2050 

-
27U 

1600 

780 

1oluene 

-
-
-

IIOOO 
9200 

3600 

310 

23 

s | 5 

3.6 
34.7 

< n i 

40.7 

1.3 

L.6 
S.6 

<:3 0 

102 

100 

-100 

1400 

140 

18400 

12000 

162O0 

14000 

12100 

8430 

4480 

3730 

-

--
90 

1100 

650 

L t h j L 

[>eii7cne 

- 1 

-

-
-
-

2000 
1200 

970 

53 

29 

1.5 

4 3 

3200 
17 

<15 
3 4 

2 9 
109 

4 0 

406 

885 

1000 

1100 
360 

1700 

1200 

2400 

2570 

3220 

2960 

2860 

2730 

-
-
-
-
-
--

320 

990 
510 

Tolal 

Xvknes 

-
-
-

-

4700 

,1900 

6410 

550 

46 

7.8 

5.9 

4S 

•;0.6 

62 7 

2 5 
5.3 

121 
<6 0 

388 

665 

200 
1700 
410 

12800 

1.1000 

13300 

13500 
14800 

13000 

9870 

8510 

610 

260O 

1400 

M l BE 

-

-

-

12300 

12000 

6800 

iOOO 
2640 

2660O 

14O0O 

11.10 

883 
712 

5210 

1160 

-
-
-
-
- • 

140O 

1801) 

1440 

130O 

925 

959 

1010 

1530 

-

-
-
-
-
-
-

M t B F 

(826yR) 

-

-
-
-

39OO0 
7200 

15300 

81i20 

7O80 

3600 

2160 

27500 

13700 

980 
884 

785 

6190 

1270 

9710 

10400 

8900 

5100 
<5 0 

1200 
1400 

1340 

1550 

90S 

735 

1010 

846 

-
-
-

-

390 

1099 
440 

ETBR 

-

-~ 
-
-

•=2500 
•:500 

-
-
-
-

-
_. 
-
-
_ 

<4U 

<100 

'1000 

<250 
•i5.0 

-

-
-
-
-
-
-
-

--

<12 

<100 
=:50 

ftll-E 

-

-
-

-
-

-2500 
v500 

-
-
-
-
-
-
-
-
_. 
-
-
-

<40 

<100 

'IOOO 

' 2 5 0 
•:S.O 

-

-
-
-
-
-
-
-
-
-

-
-

' 1 2 

' 1 0 0 

<50 

T - \ . \ u : 

-

-

-

<:25O0 

-'500 

-
-
-
-
-
-
-
-
__ 
-
-
-

' 4 0 

<IO0 

'1000 

'250 
•=5 0 

.. 

-
-
-
-
-
-
-
.. 
-
-

•=12 

•=100 

<50 

r B . \ 

-

-
-
-
-

-
-
-

-
--12000 
' 2500 

-
„ 

-
-
-

250 

500 

=5000 

-•1200 
<:5 

-

-
.. 

--
--

-

-
-
-
-

<-63 

< 5 0 0 

' 5 0 0 
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T A B L E 6 

S U M M A R Y O F H I S T O R I C A L G R O U N D W A T E R A N A L Y T I C A L R E S U L T S 

G & M O i l C u m p a n j S t a i i o n N o . 16 

W h i H i e r , C A 

( C o n c c n t r a l i o n . usID 

Well ID 

W.J 

W-5 

W.f, 

03'2O;9B 

OS'29 98 
09'11.9S 

I 2 . ' i 4 r a 

03.12'TO 

06 29.'99 

09.'27.'99 

12 17. TO 

02 IT.'OO 

05 16 00 
0B'08<00 

11;30<00 

02.'08.'01 

08/24,01 

1M4.01 
02/14'02 

0 J/2 0/98 

05/29/98 

09/11/98 

12/14V98 

OJ/U/99 

06/29/99 
09'2T99 

12/17/99 

02/17/OO 
ti'i/ifi.'nn 

on/oa/oo 

11 /30/0O 

02/08/01 

08/23/01 

l l /M . 'O l 
02/15/02 

W/20/'98 

05/29/98 

09/11/98 

12/14/98 
03/12/99 

06/29/99 

09/27/99 

12/17/99 

02/17/00 

05/16/00 

oa/OB/oo 
11/30/0O 

02/OB/01 

OS/23/01 

l l /M. 'OI 

02/15.'C2 

TPHg 

6B0OO 

LPI[ 

LPH 

LPIt 

LPIl 

LPH 

LPIl 

LPIl 

LPH 

LPH 

LPH 

LPH 

-
730O 

Bcnccne 

5OO0 

-
-

-
-
-
-

340fl 

"I'ollienc 

10600 

.. 

-
330 

E i h j l -

benzcnc 

1230 

-

-
-
-

-

480 

Toial 
Vvlenes 

12000 

-
-
-

-
-

.. 

710 

M I B t 

25000 

-
-

-

-
-
-
-

-

M T B K 

IB260B) 

19000 

-
-
-
-

-
-
-
-

80O0 

ETBE 

-
-
--
-

<500 

D i p i : 

-

-
-

<500 

T A M E 

-

1500 

TB.A 

--
-
-

-
-
-

<250O 

Well W ^ noi sampled on this dale, croducl observed iii \vell. 
24700 

LPH 

LPH 

LPH 

LPH 

LPH 

LPH 

LPH 

LPH 
1 PH 

LPH 

LPH 

1270 

-
IIOO 
530 

51 

130 

<50 

<50 
<50 

ISO 

<50 

<50 

<50 

100 

<50 

331 

150 

<',0 

R20 
420 

1450 

-

-

-
-
-
-
-
-

420 

-
120 

56 

<0.J 

3.3 

<0.3 

<0.3 

<0.3 
• :0J 

•=0.3 

< 0 J 

-=0 3 

1.9 

•:0.J 

60 

3.8 

•:U.5U 

140 
100 

2140 

--

.-
--
--

6.5 

-
100 

68 

••0 3 

21 

'-0 3 

<0 3 

<0 3 

<0.3 

1.1 

<0.3 

0.6 
4,2 

•:0.3 

63.5 

7 9 

<0.50 

100 

93 

3 

-
-

-
.-
.-
.-
.. 
.-
.-

39.3 

.. 
74 

44 

•;0.6 

3.5 

•=0.6 

•=0.6 

•=03 

<0.3 

•=0.3 

•:0.3 

<0.3 

3.4 

•<0 3 

50.4 

4 2 

•=0.50 

72 

2! 

4730 

-
-
-
-
-
-
-
-
-
-
-

31.3 

-. 
140 

52 

1,2 

26 
<-0.6 

<0 6 

iO.6 
e0 6 

1.3 

10 6 
10 6 

22.S 

10 6 

115 

10.3 

<1.0 

150 

55 

530 

-
-
-
-
-
-
--
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TABLK 6 
SUMMARY OF HrSTORlCAL GROUNDWATER ANALY IICAl, R>;SUUTS 

G&M o n Company Slalion No. 16 
Whittier,CA 

(Concvniration. ue/LI 

« . l l ID 

W-7 

w-s 

W-9 

W-10 

W- l l 

WI2 

Dale 

Sampled 

03 ' 20 ' 98 

O.V'29'98 

O^' 11 VS 

12'11,98 

0 3 / l Z ' W 

06/29.'99 

09'2 7 '99 

| 2 / | 7 ;9Q 

0 2 . 1 1 00 

05'l<iOO 

08. OS'00 

11 ''30''00 

02;OS'OI 

OS . l 3'01 

1I/ |3. '0I 

02 '14 ,02 

03 ' l i i /99 

06/29/99 

09/27/99 

12/17/99 

02'n'oo 
0S/16.''OO 

os.'oa.'oo 
11/30/OC 

02.'OS; 01 

08/24/0? 

l l /13/Oi 

02/i5.'O2 

11/14/01 

02/15/02 

11/13.01 

02/14.'O2 

ll. 'M.'O! 

02/14.'O2 

11/13/01 

02/14 .'02 

T P l l g 

( \ n i ) 

7 QUO 

moil 
()30 

MO 

31.7 

414 

393 

45B 

6 i 3 

23«, 

i]:i 

501 

482 

•:50 

•=50 

470 

228 

390 

522 

345 

496 

44 7 

284 

507 

359 

120 

300 

630 

IMO 

1600 

97 

74 

730 

2500 

•:50 

•=50 

fienztpi; 

9 S 

10 

0 6 

1 1 

0 4 

0 3 

2 7 

4 1 

(..4 

1.4 

<0.3 

78 1 

4 0 

<0 50 

•-0.S0 

21 

1 1 

<0 3 

5.7 

4 .3 

1 1 

25.1 

' 0 3 

59.1 

20.3 

=-0 50 

<2 0 

45 

1400 

(.W) 

17 

2 3 

lOO 
370 

••0 50 

<0.50 

I'lflucnr 

2.9 

25 

0 6 

1 3 

1 3 

• •03 

1 1 

<0.3 

0 4 

3 4 

=0 3 

59.5 

8.4 

•:0.50 

siO.SO 

46 

0 4 

0 5 

t 1 
•-.01 

2.3 

5 7 

0.4 

73.2 

9 5 

10.50 

= 2.0 

100 

130 

ISO 

<0 50 

0.66 

S9 

&60 

<0.50 

<0.50 

£IK))-

I j r n i t n e 

2 S 

6 2 

1 4 

1 1 

1 4 

10 \ 

0 5 

1 5 

1 3 

3.1 

<0 3 

60.6 

5.1 

<0.50 

•=0.50 

43 

3.0 

0.4 

1..1 

4.1 

3.2 

8.4 

1-0.3 

31 4 

15 2 

<-0-50 

12-0 

25 

68 

48 

<0 50 

<-0-50 

53 

86 

<2 0 

10-50 

Total 

Xylenes 

40 

23 

10 6 

1-0 

2-3 

10 6 

1-7 

i 0 -6 

10-5 

197 

<0-6 

124 

12.7 

<1.0 

<1.0 

110 

8-0 

0-6 

2 1 

2 I 

4-4 

29-2 

10-6 

99 9 

21 

H-O 

14-0 

68 

72 

100 

1.4 

<1 0 

110 

340 

1-1-U 

i | - 0 

M T B E 

855 

612 

290 

196 

166 

204 

191 

250 

1=3 

1-̂ 6 

95-1 

--
-
-
-
--
72 

40 

11.2 

39 3 

80.7 

52.5 

24 

-

-
--

--
-
-

MTBK 

(8 3 6(1 H) 

770 

625 

360 

170 

153 

2O0 

205 

260 

364 

174 

95 3 

i-1 

2S0 

90 

2S0 

180 

66 

38 

6 6 

41 

74-5 

51 

20.5 

27.4 

43-6 

76 

21 

120 

6400 

39C0 

80 

150 

6-5 

9-2 

<5.0 

•-5 0 

F.TBK 

-

-

-
-

-
-

<2 0 

<2.J3 

= 5 0 

<5 .0 

<5 .0 

-
-
-
--
-
-
-

12 0 

12-0 

<-5-0 

1 2 0 

< 2 0 

••5.0 

1200 

<5.0 

15 .0 

'•5-0 

<5.0 

<5.0 

<-5-0 

1)1 PK 

-

-
<2-0 

12.0 

<5.0 

<5.0 

15-0 

191 

101 

120 

270 

190 

27 

<200 

12 

9 0 

273 

<5.U 

15-0 

15-0 

TAM F. 

-

-

-

-
12 0 

12 0 

<5 0 

<5 0 

15-0 

.. 

<2.0 

<2.0 

<5 0 

< ! 0 

<20 

15 0 

<200 

15 .0 

15 0 

-:5.0 

1 5 0 

15-0 

•^5.0 

T B A 

i 

<10 

' 1 0 

44 

64 

64 

-
-
-
-

-
-

31-5 

16 

V) 1 
•ilOO 

i l O O 

740 

HM)0 

61 

80 

;25 

•=25 

2,5 
••25 

- Nol analyzed-

ug;'L - niicrogtanis pei li lej 

TFHg -Tola l PeHoelum Hydrocarbnns as gasoline, EPA 8015M 

VFH -Volal i le Fuel Hydrocarbons, FPA 8015 CADHS Modified 

EFH - Extmclable Fuel Hydrocarbons, EPA 8015 C A D H S Modified 

< - Less JharJ laboialoi^ detection l ini i is 

MTBE - Mcihyl-tcn-Bulyl Ether 

ETBE - Eiliyl icn-Buiyl Ether 

DIPE - rii-jsopropyl Elher 

TAME - Ten-Amyl-Methyl Elher 

TBA - icn-bulanol 

LPH - Liquid Phase Hydrocarbons 

Page 3 of 3 



i i a°03 .ooo ' w WGSB4 118°02.000' W 

TN'-
i i a ° 0 3 , o o o ' w 

/MN 

Piinted fromTOPOl ©2000 Wildflowei Productions (www.topo.com) 

WGS84 l i a ° 0 2 , 0 0 0 ' W 
I MILE 

— I 

1000 MfTEflS 

SITE LOCATION MAP 
GSM OIL COMPANY, INC, 

SERVICE STATION #16 
12559 Lambert Road 
Whitlier, California 

Leighton Consulting, Inc. 
R l E i G H T D . H ( J P O i J P C O M P A N Y 

PROJECT NO. 
600143002 

DATE 

October 2004 

Figure 1 

http://www.topo.com


Tract 14268 
Lot? 

Apartments 

STATION 
BUILDING 

10,000 Gailor 
Diesel USr 

10,000 Gallon 
" \ G a s UST 

e,l5tf9j33(lon 

8,000 Gallon 
Gas UST 

Sidfiwalk 

« MW-13 

LAMBERT ROAD 

Sidewalk 

W-9 « 

Vacant 
Lot 

MW-14 
.« 

Retail 
Complex 

Parking 
Lot 

LEGEND 
* Groundwater Monitoring Well 

UST Underground Storage Tank 

W/0 Former Waste Oil UST 

0 15 30 60 

Scale in Feel N O R T H 

Leighton Consulting, Inc. 
fi l E l G M T C N O P Q U P t D H P f l ^ V 

Project No. 
Approx. Scale 
Engr./Geol. 
Drafted By 
Date 

600143002 
1" = 30" 
CM 
RJP 
October 2004 

SITE PLAN 
with Cross Section Locations 

GSM OIL COMPANY, INC. 
SERVICE STATION #16 

12559 Lamben Road 
Whirtier, California 

Figure No. 2 



i 

MW-13 
(123.34) 

Tract 14268 
Lot? 

Apartments 

Vacant 
Lot 

MW-14-
(11974) 

Retai 
Complex 

LEGEND 
« Groundwater Monitoring Well 

Underground Storage Tank 

Former Waste Oil UST 

Groundwater Contour and Gradient 
in Feet per Foot 

Groundwater Elevation 

Groundwater Contour Elevation 

Groundwater Elevation Not Used 
In Contour Map 

60 

Scale in Feet N O R T H 

Leighton Consulting, Inc. 
A I t l G M T O H G R O U P C O M P A N Y 

Project No, 
Approx. Scale 
Engr./Geot. 
Drafted By 
Date 

600143002 
1" = 30' 
CM 
BFM 
October 2004 

GROUNDWATER CONTOUR MAP 
G&M OIL COMPANY, INC. 

SERVICE STATION #16 
12559 Lanf!berJ Road 

Whittier, California 

Figure No. 3 



1 2559 LAMBERT ROAD, WHITTIER, 9 0 6 0 6 

FIGURE 4 - BITE VICINITY MAP WITH RECEPTOR WELLS 

SITE VICINITY MAP WITH 
RECEPTOR WELLS 
G&M Oil Company, Inc. 
Service Station No. 16 
12559 Lambert Rosa 
Whittier, California 

Leighton Consulting, Inc. 
- T C N i R O L ' ° C C i f * P A N 

Projeci No, 
Scale 
Engr./Geol, 
Drafted By 
Dale 

600143002 

N/A 
CM 
BFM 
October 2004 

Figure No. 4 



to 

Q
 

O
) 

,c 

'5)Q
 

c 
o 

LJ O
 

if II 
II 11 

in 

O
 

y 

D
. <

L
JJ Q

 
D

 

C
/} 

z o
 

? o
 

o
 

. 
-J O

 
CD

 
t 

^ S
 "̂

 

5 o
 uj J3 -S

 
0

. 
=

! 
O

 O
T

 .-^ 

z (J 

> LU 

d
 3 

u. 



Tract 14268 
Lot 7 

Apartments 

W - l l 

STATION 
BUILDING 

W-7 

VJIO 

W-5 

W-6 

1 
dL 

J Conwy 

E 

10,000 Gallon 
Diesel UST 

10,000 Gallon 
GaaUST 

a,000 Gallon 
Gas UST 

8,000 Galletn 
G^dTST 

^ 

Sidewalk m 
« MW-13 

LAMBERT ROAD 

Sidewalk 

W-9 ® 

Vacant 
Lot 

MW-14 
« 

Retail 
Complex 

Parking 
Lot 

LEGEND 
* Groundwater Monitoring Well 

UST Underground Storage Tank 

W/0 Former Waste Oil UST 

^ ' " Exlentof Total Petroleum Hydrocarbons 
/'_ - - ' as Gasoline (TPHg) in Soil 

0 15 30 60 

Scale in Feet N O R T H 

Leighton Consulting, Inc. 
* l E I G H T O N G O U J P COVPANI 

Project No. 
Approx. Scale 
Engr./Geol. 
Drafted By 
Date 

600143002 
1" = 30' 
CM 
HCB 
October 2004 

EXTENT OF TPHg IN SOIL 
G&M OIL COMPANY, INC. 
SERVICE STATJON #16 

12559 Lambert Road 
Whiittier, California 

Figure No. 6 



w-6 

NORTHWEST A 

W-4 
(PrDiected 11') 

W-1 w-2 
(Projecled 5") 

M 

> 
O 

< 
C 

a 

> 

A ' SOUTHEAST 

w 
S 

> 
0 

< 
c 
0 

> 
11 

LEGEND 
• Soil Sample Localior 

(riiL.- /TPHg) Melhyl tenisry Butyl Elfier/TotBlPelrdeum Hydrocarbons asGasoline 
Co nee n[ rations m mg/kg 

m 
r • Appnixlrnate Exieni o1 TPHg Impacied Soil 

Silty Clay IML/CL) 

Sand (SPl 

CROSS-SECTION A-A' 
G&W Oil Company, Inc. 
Service Station No. 16 
12559 Lambert Road 
Whittier, California 

Leighton Consulting, Inc. 

Pro|ec1 No 
Horizontal Scale 
Engr./Geol. 
Drafted By 
Date 

6nni43nn2 
1"=30' 
CM 
HCB 

0 : : i ob f i r 2004 

Figure No. 7 



3 
n

S
lN

 s
n

o
q

v 
u

o
n

fA
s

iB
 

O
 

CQ
 

5 

J 
L 

J 
L 

1—
 

U
) 

3 1
-

D
 

1 
L

 
• 

• 
! 

1 
: 

1 
• 

• 
1 

• 
1 

' 
t 

; 
-' 

' 
•: 

5 
• 

•• 
• 

• 
r

s 
• 

'", 
• 

•/ 
• 

-
t

J 
, 

J 
I 

I 
I 

O
 

z 

"IS
lfli 3

A
o

q
v 

u
O

!ie
A

e
i3 

O
 

z U
J 

o
 

U
J 

0
. 

•3 

I 
s 

\ 
I 

O
 O

S
—

 
—

 

5 
"- S

 
to 

—
 3 

I, 

o o 1
^ 

. 

g
j' 

O
 

o S
i 

Q
i 

c 

O
 

^ 
_

• 

D
. I 

H
I Q

 
Q

 

O
 

'0 

m
 

CO
 

c • 
"ScS 

L
_ 

(O
 c 

i- —
 

III 
o

 ra t 

o
 



MONITORING W E L L W - 1 

[—•—TPHg (VFH) - • — Benzene — 4 - MTBE —©— Groundwater Elevation (feet) MSL 

W 

z 

i 
LIJ 
O 
z 
o o 

50000 

40000 

30000 

20000 

-10000 

Liguid Phase Hydrocarbons (LPH) 
Observed m Well 

(No Samples were collected) 

r - - N - c o c o c O £ o c o c o a i a ) C n o i f f i c n o o o o O ' -
rTi j T i ^T. ^T. e^ i T i / TL (Th JT^ ^Th (T^ ^ n i^^ /T\ C^ n I > ( ^ ^ ^ ^ ^ 

-• 130 

-- 129 

-• 126 

z- 127 

131 

-• 126 

- 125 

- 124 

-- 123 

1 ^ 1^- ij_F l i j i-u tAJ "JJ "-^ i_J' U ' ' . " U l KJJ i-Jr 0 0 0 0 0 0 0 0 

01 O 
CO Z II CO Z 

O O O O O O O O O O O O O O O O O 

122 

' 3 t j o 

to 

LU 
LU 

Z 
o 
1 -
< > 
LU 
_ l 

UJ 
ce 
m 
1-
< 
5 
Q 
Z 
O 
o: 

TIME 

HYDROCARBON CONCENTRATIONS IN 
GROUNDWATER VS TIME 

GSM Oil Company, Inc. 
Service Station No. 16 
12559 Lambert Road 
Whitt ier, Cal i fornia 

Leighton Consulting, Inc. 
L E I t -, T , ; W p B C U 

Project No 
Scale 
Engr./Geol 
Drafted By 
Dais 

600143002 
N/A 
CM 
RFM 
October 2004 

Figure No, 9 



MONITORING W E L L W - 2 

TPHg (VFH) - • — Benzene - * - MTBE -e— Groundwater Eie\ation (feet) MSL 

IT) 
z 
o 

i 
1-
z 
o 
z 
O 
o 

50000 

40000 

30O0O 

20000 

10000 

; ^ r-. CO CO 
o^ o i o> o> 

O O Ll. < 

rotococoo>OiSoia)oiOQgooo'-v-T-T-T--^r.icsir>ir.iCNiNcotrjC2"^<^^33'3'3 c n O T O i c n a i m q i o ^ a i a i O O ^ i o o o o o o o o o o o o o o o o o o o o o c D o o A t S 

5 §̂  U Q U- §^ O I J . < - J < O Q L J . < ^ < O Q 
•^ 9- 3 S'S ^ ^1 < O Q u. < SI -n <; O 

W 

LU 
U . 

z 
O 
I -
< 
> 
LJJ 
- I 

LU 
(£. 
LU 

5 
Q 
Z 
O 

TIME 

HYDROCARBON CONCENTRATIONS IN 
GROUNDWATER VS TIME 

G&M Oil Company, Inc. 
Service Station No, 16 
12559 Lambert Road 
Whitt ier, California 

Leighton Consulting, Inc. 

Project No. 
Scale 
Engr /Geol 
Drafted By 
Dale 

600143002 
N/A 
CM 

BFM 

O c t o b e r 2004 

Figure No IC 



MONITORING WELL W - 3 

- T P H 9 ( V F H ) - • — B e n z e n e - * - M T B E - o - - Groundwater Elevation (feel) MSL 

O 

W 
z 
O 

I 
I -z 
LU 
o 
z 
o 
O 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

> - ' - T - x - T - C M C S J ( M C N C N J ( M ^ ( ^ M i r ) n n i 3 - ' q - " 3 " ' 3 ' T 
o o o o o o o o o o o o o o o o o o o o o o 

r; u j i ^ c cnr; o i i >̂  c oit ; 6 n <^ c o i t i o j i î  c rati " j i i; c oi f i 6_Q ^̂  = ror; u iii 1̂- c ra-n 
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oj ĉ  q> 
:3 3 " 

- ) < O 

CO ij) O) 
05 01 01 

LL < 

?gg?g 

lis 
o 
o 
h 
0) 

o 
9 ^ § < -1 

Q O 
O O 

<o 
0 0 9 

UL < -> 

0 0 9 0 0 0 0 0 0 0 0 9 0 0 9 0 9 9 0 0 
D i r : o i i i c c n - p ; o j i ' i l r c a i r ^ o j i "^ ^ "> — n y ni ni M- :3 -1 y ni ni • - -o i > ^ c c n r t o r j f c c O I — U J J 7: 

< O O U . < - > < O Q ( J . < - I < O O L J - ' ^ 

- J 

UJ 

< > 
LU 
_1 

LU 
Q: 
UJ 

Q 
Z 
=) 
O 

O 

TIME 

HYDROCARBON CONCENTRATIONS IN 
GROUNDWATER VS TIME 

G&U Oil Company, Inc. 
Service Station No. 1 6 
12559 Lambert Road 
Whiittier, California 

Leighton Consulting, Inc. 
- E l G l l T C h l G f l O L 

Projecl Na. 
Scale 
Engr./Geo!. 

Drafled By 
Date 

600143002 
N/A 
CM 
BFM 
O r t o b e r 2004 

Figure No. 16 



o> 

g
 _

l 
-I 

5
 o
 z Q

: 

o
 

H
 

z o
 

s 

"IS
W

 U
3

3
J) N

o
iiV

A
3

i3 
a

a
iV

M
a

N
n

o
yo 

TF 

S
 

I 1 T
O

 

5 3 o
 1 

U
J 

^ 2 } fU
 

C
 

•u 
C

O
 

i. 
'1' 
1 

U
l-

1 ^
"

^ . 

9= 
•

\ 

• T
 

' 

• 

r^ 

1
=

:
^

^
—

~ 

y
 

/ 

] 

^ 
" 

-
" 

• 

1 ^ 

z ^̂
 

^
^ 

1
—

_
^ 

_^^ 

V
 /
• 

/ 

-_ 

^
o

' 

" 

______ ,
.

^ <
' 

r 

•
<

' 

.,--

p 

'
• 

^ 

4 

-•̂
 \ 

4 

;̂̂:r̂^
 

•
1 r 

** 
T

^ 

~-~.. 

:7 
w

 
• 

. P
O

-P
O

 
tO

-6
n

v 
P

O
-unr 

5^0-Jdv 

p
o

-q
sd 

. G
O

-^ao 
E

O
-P

O
 

e
O

-6
n

v 

eo-unr 
- e

o
-Jd

v 
c

o
-q

s
j 

.;o
-2

a
a
 

. S
O

-P
O

 
;o

-6
n

v 

zo-u'ir 
. S

O
-'dV

 

e
o

-q
s

j 
1

0
-3

9
0 

l-O
-P

O
 

l0
-5

n
v 

lO
-u

n
r 

^ 
. 

lO
-Jd

v 
p
 

. lo
-q

a
j 

.o
o

-3
3

a
 

O
O

-P
O

 
0

0
-6

n
v 

0
0

-u
n

r 

O
O

-JdV
 

o
o

-q
s
j 

6
6

-3
3

0 

6
6

-P
O

 
6

6
-6

n
v 

6
6

-u
n

r 
6

6
-JilV

 
6

6
-q

a
d 

. 9
6

-3
3

0 
. 9

6
-P

O
 

8
6

-6
n

v 

8
6

-u
n

r 
9

6
-id

V
 

. 9
6

-q
S

d 

.Z
6

-3
a

a 
^

6
-P

O
 

O
O

O
O

O
O

Q
O

O
O

O
 

O
O

O
O

O
O

O
Q

O
O

 
o

o
o

o
o

o
o

o
o

o 
O

a
J

^
O

-
^

J
-

l
N

O
c

O
l

D
l

C
N

J 
P

J 
T

- 
T

- 
^ 

,
^ 

^ 

(n
/o

n
) sN

O
iivyiN

3
D

N
0

3 

C
M

 
O

 
o
 

n
 

1 o o 

IL 

o
 

o
 

2 
L

l. 
U

 
u
 

m
{ 

o
 

d- 
"o

 
^ 

2 
S

 O
J 

•^
lU

=
 

-
2 3

 E*!? 5
 

Q
. 

Id
 U

J Q
 

Q
 

yS
^p

 
o

 ^
 

«2J^ 
c_) ' 
c 

^ 
_o .\ 
Ic 

.•• 
D

) 

_
l 

z (0 

z g
s.=

.°l 
Z

 
U

J 
9
- 

o
 

^
"
S

 

<
 

a
: 

g
o

 
o

 
>

-
X

 



^ -<
 

o
 

70
 

S?
° 

-̂ ̂
 S

 o
 1

 O
 

o
^

^
.i

5 
o 

5
1

Q
 

0
-6

 
m

 
Z

 

m
 —

 
O

 z O
) z 

[—
 

? 
o 

o 
^

^
A

 

! 
1

3 

' 
5"

 
o 

O
 

O
 

m
 

CO
 -

• 

CD
 S

 
2 

•!
? 

9
. 

a 

-n
 

O
 

D
 

n 
^ 

•b
-

3 
O

 
3

S
 z >

 C
T

) 

4
^ 

ID
" 

c S
 

z o ^ CE 

C
O

N
C

E
N

T
R

A
T

IO
N

S
 (

U
G

/L
) 

fo
 

fc
 

o
j 

Co
 

a 
lo

 
-t-

o 
o 

o 
o 

o 
o 

o 
c

>
o 

o
o 

o
o

o
o 

O
c

t-
9

7 

D
e

c
-9

7 
• 

F
e

b
-9

8 

A
p

r-
9

8 
^ 

J
u

n
-9

8 
" 

A
u

g
-9

8 
"1

 

O
c

t-
9

8 
" 

D
e

c
-9

8 
• 

F
e

b
-9

9 

A
p

r-
9

9 

J
u

n
-9

9 

A
U

9
-S

9 

O
c

t-
9

9 

D
e

c
-9

9 

F
e

b
-0

0 

A
p

r-
0

0 

J
u

n
-0

0 

A
u

g
-0

0 

O
c

t-
0

0 

D
e

c
-0

0 
" 

F
e

b
-0

1 

^ 
A

p
r-

O
l 

-

m
 

J
u

n
-0

1 

A
u

g
-0

1 

O
c

t-
0

1 
' 

D
e

c
-0

1 

F
e

h
-0

2 
1 

A
p

r-
0

2 

J
u

n
-0

2 
" 

A
ii

g
-0

2 

O
c

t-
0

2 
-

D
e

c
-0

2 

F
e

b
-0

3 

A
p

f-
0

3 

J
u

n
-0

3 

A
L

ig
-0

3 

O
c

l-
0

3 

D
e

c
-0

3 

F
e

b
-0

4 

A
p

r-
0

4 

1 
i 

1 
i 

1 
* 

1 
i 

1 
i 

1 
i 

1 
i 

1 
i 

J
u

n
-0

4 
f 

T
 

A
u

g
-O

"!
 

" 

O
c

t-
0

4 
. 

L 

T
O

 
PV

) 

o 
-

"•
It

 

••
 

>
 

1 

1 
L_

 

•>
 

^
1 

o^
 

, 

1
1

—
_ 

_ 

1 
• 

. 

<
^ 

^ —
^^

^^
__

_ 

. 

—
—

_ 
1 

, 

/ • 

J 

1 1 T
 

^ >5
 

\ C
D

 
CD

 

N
 

(D
 

CD
 

1 S
 

^ m
 

o Q
 

5 Q
. 1 I r-

M
M

h
J

P
O

N
^

r
j

M
K

J 
(

J
L

-
J 

G
R

O
U

N
D

W
A

T
E

R
 

E
L

E
V

A
T

IO
N

 (
F

E
E

T
) 

M
S

L 

s o z H
 o 73
 

Z
 o s m i- n
 

o
 



X
 

-<
 

o
 

70
 

S?
o 

_ 
w

 o
 o

 
S

 

-- 
^ 

S
 o

 g
 

o
 

5!
. 

m
 

o 
X3

 
m

 
Z

 

m
 5

 
O

 z C/)
 

z 

r~
 

. 
fi5

 

" 
o"

 1̂%
 

I 
C

O
 

' 
5"

 
o O

 
C

J 
m

 <
n 

"o
 

s 
s 

^ 
S

 i
. 

*^
 

:^
 

T
 

S
7 

^ 
re

 
-.

 
«•

 
^ 

CD
 2

 
Z

 
-<

 
5.

 
o 

t
l 

3 o M
 

O
 

o 

C
D

 
T

l 3 
g

 1 
o o o o V

I 

<o
" 

c fD
 

Z
 

o _.
 

to
 

C
O

N
C

E
N

T
R

A
T

IO
N

S
 (

U
G

/L
) 

- 
^ 

^ 
^ 

-
M

-
f

c
c

n
o

D
O

h
J

^
O

i
O

:
) 

o
o

o
o

o
o

o
o

o 
o

o
o

o
o

o
o

o
o

o 
O

ct
-9

7 
D

e
c-

9
7 

-
F

e
b

-9
8 

A
p

f-
9

8 
" 

Ju
n

-S
e 

" 
A

u
g

-9
8 

" 
O

cr
-9

e 
D

e
c-

9
e 

F
e

b
-9

9
" 

A
p

r-
9

9 

J
jn

-9
9 

" 
A

u
g

-9
9 

" 
O

ct
-9

9 
D

e
c-

9
9 

F
eb

-O
O

 
A

pr
-O

O
 

Ju
n-

O
O

 "
 

A
ug

-O
O

 -
O

ct
-O

O
 -

D
ec

-O
O

 "
 

—
( 

F
e

b
-0

1 
' 

S
 

A
p

r-
0

1 
• 

f^
 

Ju
n

-0
1 

-
A

u
g

-0
1 

" 

O
ct

-0
1 

" 
D

e
c-

0
1 

F
e

b
-0

2 
-

A
p

r-
0

2 
-

Ju
n

-0
2 

-
A

u
g

-0
2 

O
c

l-
0

2 
" 

D
e

c-
0

2 
F

e
b

-0
3 

A
p

r-
0

3 
" 

J
u

n
-0

3
" 

A
u

g
-0

3 
1 

O
c

t-
0

3
" 

D
e

c-
0

3 
F

e
b

-0
4 

-
A

p
r-

0
4 

Ju
n

-0
4 

A
LJ

g-
04

 
O

ct
-0

4 

M
^ 

• \i il
 

|X
 

li il
 li
 

r ^
'

^ 

.9
- 

' 

<
 

^'
^ 

X
^'

 "' 
t 

• 
1 

1 
1 

1 
' 

r^
 

M
 

K>
 

M
 

^
j 

f\
j 

ro
 

M
 

N
) 

C
J 

^ 
fjy

 
O

i 
^J

 
C

f>
 

G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (

F
E

E
T

) 

»o
 

fo
 

ro
 

3*
j 

o 
^J

 
&

 
-fB

 
o 

o 
o 

o 
o 

o 
o 

o 

^ 

, 

y 
,1

-j 
„ 

' 
T

" 
- 

f 
• 

^ 

i ^• ,S
î 
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